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NEW oranenic | oman 


INDUSTRIAL USE 
POWER COMPONENTS ; 


Listed below are just a few of the 50 new stock items in the United her 
metic power series. These MIL-T-27 power components add to the 200 
other hermetic stock items of filter, audio, and magnetic amplifier types 
Through the use of proven new materials and design concepts, an unparalleled degree of life and reliability 
has been aitained, considerably exceeding MIL-T-27 requirements. Test proved ratings are provided, not 
only for military applications but for industrial, broadcast, and test equipment service (55°C. ambient). 


For complete listing of these new items, write for Catalogue #56. 


MIL-T-27 RATINGS IN REGULAR TYPE INDUSTRIAL RATINGS IN BOLD TYPE 


TYPICAL POWER TRANSFORMERS, PRI: 115V., 50-60 cycles. 


Type HV Sec. Approx* oc Fil Approx’ WA Fil. 
No CT DC volts Mh Wdg DC volts oc Wag. 


180 65 170 75 

265 55 6.3VCT-3A 240 65 6.3VCT-3A HA 
200 60 190 70 5V-2A 

300 50 280 60 


255 170 240 210 
400 110 360 150 6.3V-6A KA 

275 160 6.3V-1A 260 200 6.3V-1.5A Sins 

420 105 5V-3A 380 140 5V-4A pa and 


245 320 210 ~ 420 ; a military and industrial 
390 210 6.3V-6A 350 310 6.3V-6A 
275 300 6.3V-2A 245 400 6.3V-2A 
440 200 5V-44A 400 300 5V-4A 


370 280 6.3V-BA 340 ~—«340 6.3V-10A 
465 250 6.3V-4A 455 300 6.3V-5A 
5V-6A 5V-6A 





“After appropriate H series choke. L ratingy are choke input filter, C ratings are condenser input 


A FEW TYPICAL LISTINGS OF FILTER REACTORS. 


Beat no, 2 MA sind. @ MA — Res, ~— Max. DCV* ‘Test. MIL 
United “H” series filter reactors are = we me me . ee @ oc e RMS Case 
rm 


extremely flexible in design and rat 


_™ : Hys. oc Oisms Ch. input 
471 20 «= 40 185 50 15.5 60 10 70 


\) 73 100 95 125 75 150 55 175 

#75 «611 (200 10 230 85 250 65 300 

, 47710300 9 350 s » 390 65 435 

G9 mis 7 800 6.5 900 6 1000 5.5 1250 
"Based On maximum ripple voltage across choke in choke input fiiter circuit, in terms of DC output voltaxe. 


ing. Listings show actual inductance 
at four different values of DC Bold 
type listings are industrial applica 


tion maximums 


TYPICAL FILAMENT TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles. 


Type Sec Amps Amps Test Volts 
No Volts (MIL) (ind) RMS 


H-121 4 12 10000 


124 , 2000 


21000 - \ good regulation 


‘ 


8 PES | industrial as well as m 


TYPICAL PLATE TRANSFORMERS, PRI: 105/115/216/220V., 50-60 cycles. 


United “H” series plate transformers Type be aneree ~ No. oc Neo. Case 


incorporate dual high voltage ratings 


75: H-75 MB 
and tapped primaries to provide ver om 1300 ies 380 4-75 4-77 


W113 1050 4-77 - SMax6x7 
3000 12580 rs 


satile units for a wide range of mili 
tary and industrial electronic appli 


cations. Large units have terminals 4 W115 = 1500 265 H-77 
1900 225 4-77 
opposite mounting for typical trans 


mitter use HeLI7 ae ais $00 wre mre 1342 x11* 14% 


“After filter choke, All ratings are for choke input filter. 


8% x G4ox8 
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ULTRASONIC SLICING OF QUARTZ CRYSTALS—Multiple-blade cut- 
ting tool mounted on cone of Raytheon 25,000-cps impact grinder slices quartz 
block into 20 thin wafers for frequency control crystals. Stream of abrasive 
fluid is directed at setup (see p 142) COVER 
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» IN THIS ISSUE ... Because of the 
rapidly increasing use of transistors, 
Exvectronics felt that engineer-read- 
ers would find a complete new com- 
pilation of transistor properties and 
design data useful in their work 

About a year ago, associate editor 
Carroll sent out an inquiry to manu- 
facturers of transistors requesting 
information on their products. 

Soon we learned via the grapevine 
that Seymour Schwartz, an engineer 
at MIT’s Lincoln Lab, was also ask- 
ing manufacturers for the same data. 
We contacted him and learned that 
not only was the information neces- 
sary in his work on Project Lincoln 
but that he also had an article for 
ELECTRONICS up his sleeve 

We thereupon presented him with 
all the material we had collected to 
date and told him his proposed article 
would be welcome as the flowers in 
May. It begins on p 161 and covers a 
dozen other pages. 

Incidentally, the author did not 
merely follow product bulletins in 
obtaining his data. He tells us that he 
has personally checked the charac- 
teristics and circuit behavior of many 
of the units in the course of his 
work. 


>» STANDARD PRACTICE ... Like 
many engineers, we have small of- 
fices or modules. These provide con- 
siderable desk area as well as storage 
space in drawers-for old editorial 
projects, love letters and the like. 
Usually loaded, a shelf facing a seat- 
ed editor is convenient for holding 
back copies of ELECTRONICS. 

On a recent trip in the field, one 
editor reports he felt completely at 
home. While visiting a chief engineer 
and two staff engineers of a company 
not usually considered as being in 


electronics 
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the electronics industry, he found 
himself sitting in each of their offices, 
facing a shelf holding three years of 


ELECTRONICS. 


> NEXT MONTH .. . ¢ 
est in automatic production, or auto- 
matization, 


rrowing inter- 





has caused a number of 





machine tool manufacturers to add 
electronic controls to their equipment. 
February ELectronics will contain 







an article, “Electronic Controls for 
Machine Tools”, that will tell engi- 









neer readers about the techniques 
and circuitry employed. One new 
bandsaw, for example, provides a 


new look for the machine shop, It 


steers just like an airplane. 
Prepared by assistant editor Find- 
lay, the 


article involves a survey of 
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more than five hundred machine-tool 
4,000 
miles while gathering the material 


makers. Dave traveled nearly 

Some of the original diagrams set 
new records. One covered two six- 
foot desks and left an overhang all 
around. 

Only about 12 square feet of the 
original 60-odd-foot circuit drawing 
will appear in the article, however 
(In reduced size, of course.) 

He tells us that he will never again 
be able to read the old-style parallel- 
line capacitor symbol. He has seen 
so many of that one in industrial cir- 
cuits that it now means only 


to him. 


a con- 


tactor 


Bandsaw pilot and control panel of DoAll 
machine for cutting extrusion dies 








Pub rad mor “ an add mal we it vane by MeGraw-Hill) Publishing ‘ingle wple 4 for 
Company, In nes Hi MoG aw )- 1948 le Executive, Editorial latin America; $2.00 f¢ 
, ' and Advertising Omice pera Hi Building, 330 w 42 St., New York 46, ption rate United 8 
N. Y¥. Longacre r n Office z th Broadway Albany | Canada, $ a a Sis 
r Y. Donald €. MecGra i jent; Paul M ntgome Executive Vice- Presi ant the Philippines, $1 
' Joseph A. Gera Vice-President and Treasure John J. Cooke, Seoretar ‘ 4 $30.00 for two 
elson Bond, Executive Vice-President, Publications Division; Ralph B. Smith louble the one-year rate 
e-P lent and Editorial Director Joseph H. Allen, Vice-President and l’oat Office at Albany, N 
D f Advert a Biackburn, J Vice-President and Circulation ight 1955 by McGraw-Hill 
Director 


BRANCH OFFICES 
Street, San Francisco 4 


scriptions are solicited onty from persons engaged in theory, research, design, pro 4; Philadelphia 3; Cleveland | Detroit 24; St. Louls §; Boston Lf 21 Bhodea 
duction,maintenance and use of electronic and industrial control components, Haverty Bidg.; Atlanta 3 Wilat Kivd.. Low Angeles 9 Oo 
parts and end products FL He Th ONICS ndexed jlarty in Th Eng 


Position and company connection must be Indicated on Huilding, Pittsburgh 2 


lex 


SWEDEN | 3? 
ICELAND 201 he 
5 — 





ther foreign u es. Buyers’ Guide $2.00. Bub 

' and pouse { 6 a year; $9.00 f years 
f - year onthe Western he sphere intries 
ar: $20 fk wo years. All other countries $2 
Three-year rates, accepted on renewals only, are 


under act 
Publishing Co Ine All 


f North Michigan Avenue, Chicago 1 1 oa ft 
McGraw-Hill House, London, KB. C, 4; Washington, D. ¢ 





FINLAND 


a 





and Canada; $ 


ed as second-class matter August 29, 1936, at ti 
of Mar. 3, 1479. Printed in U.S.A. Coy 
Rights Reserved 


SPECIFICATIONS ~ PERFORMANCE DATA— 


condensed information on regulated power equipment for every application 


The new 1956 Sorensen condensed catalog gives you specificatiens on more than 65 different types of regu- 
lated power supplies — a cross section of Sorensen equipment engineered to create new standards of accuracy, 
dependability, ruggedness and appearance. 


included are new precision tubeless and transistorized AC and DC sources . . . a tubeless wide-range regulated 
DC supply ... a 750 volt AC voltage reference source .. . heavy duty tubeless regulated DC sources for critical 
industrial applications . .. plus advanced versions of Sorensen’s complete line of regulators and Nobatrons. 


The new 1956 Sorensen catalog is a quick, one-stop guide to equipment for your needs — engineered, tested 
ond backed by the reputation of Sorensen . . . “the world’s authority on regulated power.” 


CONTROLLED POWER FOR sf>. RESEARCH AND INDUSTRY 


SORENSEN & COMPANY, INC. @ 375 FAIRFIELD AVENUE @ STAMFORD, CONNECTICUT 


Want more information? Use post card on last page. January, 1956 — ELECTRONICS 
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high capacity and small size with 
MUIRHEAD model D-698A Weston standard cell 


This new standard cell is hermetically sealed 
and mounted in a bakelite case, and its min- 
iaturization permits mounting in even the 
most compact test assemblies. It is of the 
Cadmium type with a constant absolute 
voltage of 1.01859 volts (+ | 10 microvolts, 
—90 microvolts) at 20° C. Internal resist- 


ance is approximately 600 ohms and the 


temperature coefficient is —0.00004 per 
degree C. Currents of up to 20 microamps 


may be drawn for short periods. 


With a weight of only 4 ounces and dimen- 
sions of 1/2” x |” x 3%”, this cell may be 
used with a potentiometer for measuring 
current or voltage, and also in circuits of 


the NULL balance type. 


Write today for Bulletin 5716 and technical data on the complete line of 
MUIRHEAD Weston Standard Cells, available from New York stock. 


UU A ee 


United States Sales and Service for MUIRHEAD & CO., LTD. © Beckenham © Kent ® England 
ELECTRONICS i. January, 1956 Want more information? Use post card on last page 





OE com 
Latest Month 


276.0 + 


Oct. '55 


FIGURES OF THE MONTH 


Latest 
Month 


Yeor 


Ago 


Previous 


Month 


Year 
Ago 


Previous 


Month 


Latest 
Month 
RECEIVER 


PRODUCTION 
(Source: RETMA) 


Television sets, total 759,735 939,515 921,476 
With UHF 109,574 140,022 161,431 
Color sets nv nr nr 

Radio sets, total 500,206 1,302,350 997,788 
With F-M 38,920 27,313 12,151 

Home sets 398,087 417,802 343,269 

Clock radios 282,393 234,106 220,505 

Portable sets 168,709 139,164 97,331 

Auto sets 651,017 511,278 336,683 


TV SETS INSTALLED’ 
(Source: NBC Research Dept.) 
Total sets 


July ‘55 
36,477,000 


BROADCAST STATIONS 
(Source: FCC) 


July 54 
30,717,00 


June ‘55 


Oct. ‘55 Sept. 55 Oct. 54 36,100,000 


Nov. ‘55 Nov. ‘54 
TV stations on air 477 434 
TV stations CPs—not on air 109 141 
TV stations —new requests 28 18 
A-M stations on air 2,808 j 2,650 
A-M stations CPs—not on air 115 112 
A-M stations —new requests 217 23 174 
F-M stations on air 536 5 3¢ 55 

F-M stations CPs—not on air 20 lé 11 
F-M stations —new requests 4 


COMMUNICATION AUTHORIZATIONS 

(Source: FCC) Oct. ‘55 ept. ‘55 

43,648 44,183 

53,426 52,' 

19,377 
27,091 
8,216 
140,799 
13,862 
319 
662 
2,040 


RECEIVER SALES 
RETMA) Oct. ‘55 5 Oct, 54 


746,274 
724,305 


(Source 


Television sets 
Radio sets 


units 
(except 


799,164 


auto) 570,285 


Aeronautical 
Marine 

Police, fire, etc 
industrial 

Land transportation 
Amateur 

Citizens radio 
Disaster 
Experimental 
Common carrier 


EMPLOYMENT AND PAYROLLS 
(Source: Bur. Labor Statistics) Sept. ‘55 


Prod. workers, comm. equip. 389, 700-p 
Quarterly Figures Av. wkly. earnings, comm, $74.34 - 
Av. wkly. earnings, radio $70.30 - 
Year Av. wkly. hours, comm, 413 
Ago Av. wkly. hours, radio 40.4 


RECEIVING TUBE SALES 

(s RETMA) Oct. ‘55 

48,119,000 ~* 47,588,000 

$35,000,000 $34,596,000 $ 
1,224,990 1,202,430 

$23,800,000 $22,867,851 


»ource ept. ‘55 Oct, 54 


42,347,794 
29,228,992 

1,269,674 
$26,597,702 


Receiv. tubes, total units 
Receiv, tubes, value 
Picture tubes, total units 
Picture tubes, value 


SEMICONDUCTOR SALES 
Sept. ‘55 


1,850,000 


Aug. ‘55 ept. ‘54 
Germanium diodes, units / 


1,700,000 
Silicon diodes, units y 


vee Aug. ‘55 ept. ‘54 
371,300 

$72.32 $69.55 

$69.43 $68.34 
40.4 40 
39.9 


359,900 


Latest 
Quarter 


INDUSTRIAL 
TUBE SALES 


(Source: NEMA) 


Vacuum (non-receiving) $9,027,845 $8,933,453 $8,803,740 
Gas or vapor .... $3,438,835 $3,365,008 $3,570,586 
Phototubes ; nr nv 4 
Magnetrons and velocity 
modulation tubes 
Gaps and T/R boxes 


Previous 
Quarter 
3rd ‘55 


2nd ‘55 3rd ‘54 


STOCK PRICE AVERAGES 
(Source: Standard and Poor's) Nov. ‘55 


Radio-tv & electronics 438.4 

Radio broadcasters 502.7 
p-—provisional; r—revised 
nr—not reported 
*being revised in light of Census data 


$10,998,967 
$1,421,138 


$13,193,395 
$1,677,574 


$13,112,244 
$1,476,407 


TOTALS FOR FIRST TEN MONTHS 
1955 1954 Percent Change 


~ 6,520,241 5,654,791 


1954 
Total 


7,346,715 


~ FIGURES OF THE YEAR 


Television set production 


Raclio set production 
Television set sales 

Radio set sales (except auto) 
Receiving tube sales 
Cathode-ray tube sales 


11,527,568 
5,896,251 
4,666,981 

395,787,000 
8,905,771 


8,040,230 
5,444,227 
4,602,989 
308,398,701 
7,746,240 


10,400,530 
7,317,034 
6,430,743 

385,089,458 
9,913,504 
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Scatter Circuits To 


Paris-Naples-Ismir, Turkey 
system planned by NATO will 
extend US-UK links now in use 


COMMUNICATIONS system to connect 
to Tur- 
NATO 


tem will 


radar tations from Norway 
key has approve d b 
Ministerial Council, Th 


use both tropo phe ric and iono phe ! 


been 


ic forward-scatter circuit 


> Pilot—U.S 


more of 
The count equip- 
ment will be installed will let final 
ubject 


take 


bid 
Wor I 


contracts on ¢ 
to NATO approval 


about three year 


ompetitive 
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Link Three Continents 


Forward-scatter circuits linking U.S. and 
Canada with United Kingdom 


> Tie In—The c 


tem will tie into 


NATO sy 


ymmple ted 
existing forward 


catter circuits connecting 


the U.S 
Kingdom 


points In 


Canada and the United 


, 


as shown on the map 


> Radar with establish- 
ing the 


work, 


tems of 


Coincident 


new communications net- 


existing national radar sys- 
NATO will be 


integrated into an overall European 


members 


radar fence. This move will not nec- 
essarily involve installing new equip- 


ment 


Auto Firms Eye 
Radar Brake Unit 


PACKARD Motor Car is considet 


ing radar controlled automobile 
1957 models. 
Motors have 
the $300 


being promoted 


rakes for use in if 

Ford 
demonstrations of 
which is 
Detroit new-cat 


and Genera 
een 
ystem, 


DY a dealer 


Details—-An 
about 5 inches high and 30 inches 


> System antenna 


ELECTRONIGRAPHS-—A Year-End Glance at Electronics Industry Figures 


FIGURES OF THE YEAR 
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INDUSTRY REPORT— Continued 


wide is mounted between the front 
bumper and grille of the demon- 
stration car. Circuitry fits into the 
glove compartment. 

The brakes applied 
with a force proportional to the 
distance away that an object ap- 
the ahead. The 
driver may brake manually while 
the radar control is in operation 
and may, at will, the 


’ 
Cars are 


pears on road 


disconnect 
radar control. 


Electronics Output 
Hits New High 


DOUBLING of the electronics indus- 
try since 1950 is indicated by the 
KLECTRONICS Output Index which 
this year is expected to hit a 
yearly average of 250 
points. 


nearly 


> Comparison—However, the gross 
national product has increased by 
only 35 percent according to RCA. 
By the end of 1965, the firm ex- 
pects the value of electronics to 
more than triple its 1950 value. 
The gross national product is not 
expected to have doubled. 

Now there are 1.6 million work- 
ers directly employed and 8 
lion indirectly 
that 


industry, 


quite 


mil- 
employed in com- 
panies serve the electronics 
according to RCA. In 
the firm that 
the industry will employ more than 


6 million workers directly and in 


ten years, believes 


directly. 


ELECTRONIGRAPHS 


RECEIVER PRODUCTION 
gt Zz 


———————— ee ty 


at 


\ > 


ENGINEER gets assist in solving differential equation a 


Desk-Top Analog Computer Appears 


Digital computers also figure 
in the news. Russian computer 
ordered by India 


BURGEONING business 
passed more mileposts during the 
recent month. 

An electronic differential anal- 
yzer about the size of a portable 


computer 


typewriter has been announced by 
California’s Litton Industries. Sell 
the $10,000 


computer contains 20 integrators 


ing in range, the 


with accuracies of one part in 


Continued 


250,000. Control is provided by a 
five-button panel. Answers appear 
in a miniature crt. The firm indi- 
avail- 


the first of 


cates the computer will br 
able in quantity abo 
the year 


> Digital Bookkeeper——A new digi- 
tal computer, the Modac 404 will 
handle accounting for a book club. 
Produced by Mountain Systems of 
Thornwood, N. Y., the computer 
uses magnetic-drum storage with 
capacity for 20,000 six-digit num- 

Continued on page 10) 


to 
TOTAL TV SET 
PRODUCTION 


1954 


N J ™ 
1955 


ore Charts Following ————— => 
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New “BANTAIM_” TR tube saves space 


ana weight in airborne weather radar 


If your Microwave design includes a branched 
duplexer, here’s a new concept in TR tubes 
which can produce savings in equipment weight 
and space and offers simplified mounting with 
easier maintenance 

‘These were the primary considerations when 
Sylvania, in close co-operation with Airtron 
Inc., developed a special TR tube for use in 
RCA aircraft weather radar 


The “Bantam” TR type 6624 is the product 
of this development. Its smaller, more compact 


YLVANIA 


ELECTRONICS -: 


LIGHTING RADIO 
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Duplexer built by Airtron Inc. for RCA aircraft weather radar 


design with contact mounting moves the TR 
a full step toward miniaturization 

The 6624 is a broad-band, fixed tuned TR 
tube. Operational center is at 5400 me. Contact 
mounting is at the input end. The Sylvania 
ATR type 6591 serves as the companion to 
the TR 6624 

Write for complete data on the Type 6624 
and Sylvania “Bantam’’ TR tubes for other 
frequency bands. 


‘‘Another reason why it pays to specify Sylvania”’ 


SYLVANIA ELECTRIC PRODUCTS INC 
1740 Broadway, New York 19, N. ¥ 
In Canada: Sylvania Electronic (Canada) Ltd 


University Tower Bldg., Montreal 


TELEVISION - 


last poge 





ATOMIC ENERGY 
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bers on the drum. 

Read-in and read-out are done 
by perforated paper tape. Addi- 
tion and substraction are accom- 
plished at 15 operations per sec- 
ond, Output to paper tape is 20 
characters per second. 


> Soviet Brain—-The Indian Sta- 
tistical Institute in Calcutta has 
ordered a Soviet-made electronic 
computer to cost $500,000. The 
computer will supplement a 
British-made machine currently 
being installed. 


» More Memory—High-speed stor- 
age capacity of the IBM 704 scien- 


tific computer will be increased 
by 32,768 words by a new mag- 
netic-core storage unit. Magnetic 
cores will add 20,000 memory po- 
sitions to the IBM 705 business 
computer. The magnetic-core 
memories supplement’ existing 
magnetic tape and drum memories. 


> Electronic Scales——An electronic 
scanning and counting unit an- 
nounced by Toledo Scale may tie 
into automatic industrial 
applications. Lines on a gradu- 
ated scale that moves to register 
weight are scanned and counted 
electronically. Digital read-out is 
available at a remote point. 


control 


Slow-Scan TV Speeds Business Data 


Transmission via 
telephone lines cuts 
closed-circuit tv costs 


ELIMINATING the for micro- 
wave and coaxial links in closed- 
circuit tv systems, a low-speed 
scanning system transmits busi- 
ness data over 25 miles on 
ventional telephone circuits. 


» Showing 
Telephone 
strated 


need 


con- 


The Pennsylvania Bell 
Co. recently demon- 
closed-circuit equip- 
deveioped by Dage Tele- 
vision Division of Thompson 
Products. Present plans are for 
sell to offer the service in metro- 
politan with 


the 
ment 


areas distance be- 


ELECTRONIGRAPHS 


- 


“D 


tween transmitter and receiver 


limited to 25 miles. 

> Operation—Using a scanning 
system that completes the picture 
on the screen in two to four sec- 
onds, the transmission requires a 
band of 8,000 about 1/500 
of that required for conventional 
television. A long-persistence pic- 
ture tube retains the image over 
the relatively long scanning cycle. 


cps 


Uses for the new 
system include transmission of 
signatures for verification at 
branch banks, printed materials, 
meter and gage faces, and other 
types of slow or nonmoving pic- 


> Applications 


tures. 


Continued 


Mergers Keep Pace 
In Electronics 


New companies move into 
the field, old ones enlarge 
their holdings 


IN 1955 more than 200 companies 
were involved in mergers in the 
electronics field. In the first six 
months, nearly 50 mergers were 
consummated or planned (ELEC- 
TRONICS, p 15, July ’55). Almost 
as many took place in the second 
half. Nearly twice as many took 
place in 1955 as in 1954. 


>» Why—-According to the Federal 
Trade Commission, the most fre- 
quent advantage to be gained by 
an acquisition is additional ca- 
pacity to supply a market already 
supplied by the acquirer. This was 
observed in two acquisitions out 
of every five studied by the FTC 
in making its merger report of 
May, 1955. 


>» Size—High in the merger rate 
in the electronics industry in num- 
ber of firms acquired is Litton 
Industries. The company has in- 
tegrated 10 firms into its 
tions in the past 24 months. 

Two of the largest 
the 
Remington 


opera- 


mergers in 
year were the Sperry, 
Rand the Strom- 


Continued on page 12 
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new! 


a solid-dielectric molded paper tubular capacitor 


with flat capacitance-temperature characteristics 


HCX*—impregnated Black Beauty” capacitors Sprague, on request, will 


prot 1dhe you uh comple he 
appli ation engineering 

j 
service for optimum results 


offer improved circuit performance ie the soe of eoehded haner 


tubular « ‘pac wtors 


SPRAGUE’S NEW TYPE 109P CAPACITORS use a unique new impregnant identified by 
the trademark HCX. Developed in the Sprague research laboratories in the search for a better 
material than the polyesters customarily used for impregnating solid dielectric paper tubulars, 
HCX is a hydrocarbon which polymerizes after the rolled section has been vacuum impregnated. 
Its salient electrical characteristic of insulation resistance, power factor, and capacitance change 
with temperature are superior to those of the ordinary polyester units on the market today. 

Type 109P Black Beauty Telecaps are molded in non-flammable phenolic and are mechani- 
cally rugged. They make an ideal capacitor for all TV and auto radio operations and are well 
suited for automation assembly by machine since the lead concentricity is closely fixed and there 
is nO Outer wax dip to jam inserting heads or magazines. 

Complete performance data covering the wide range of sizes and ratings are in Engineering 
Bulletin 223, available on letterhead request to the Technical Literature Section, Sprague Electric 
Company, 35 Marshall Street, North Adams, Massachusetts. 


® Trademark 


®) ‘ 
S p R q t 1 b world’s largest capacitor manufacturer 


Export for the Americas: Sprague Eleciric International Lid., North Adams, Massachusetts. CABLE: SPREXINT. 
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berg Carlson, General Dynamics. 
The Sperry Rand action formed a 
new firm with assets of approxi- 
mately $484 million. The Strom- 
berg, General Dynamics merger 
joined the 55,9000 employees of 
General with the 5,200 of Strom- 
berg for a total work force of 
over 60,000. 


>» Character—-Following is a list of 
mergers in the electronics field 
in the last half of 1955. Most com- 
panies are parts manufacturers ee 


and instrument firms. WAYSIDE station controls, left, and safety equipment in car run train as . 


Mergers In Electronics . 

aa i Moni 106 Casey Jones Goes Electronic 

Lir Associates, (ireat American Industries 

American Cyanamid, The Formica Co . s 4 =e ee ° , 

American Wlectronics, R-C Scientific Remote control cab signal gear Switch & Signal Division of West- 

Atomie Instrument, Kaye Development 4 inghe 

Beckman Inat., Liston-Becker . ‘ ! use. 

ee ee a oy a and two-way communications 

Horg-Warner, Byron Jackson ‘ T sane . : 

Cinch Mfg, Graphik ircuite are used in test run >» Remote—The way side equip- 
‘rank Cook, art achine . aa « . ive > 

Snetate Cadastvion Wemtune Meter ment has a locomotive control 

Miectromation, Kinevox : TIVE » Naw ava ‘ . , . ve ine 

Genera! Cable, General Insulated Wire A LOCOMOTIVE on the New Haven panel with two control levers. O'ne 

jeneral Instrument, Automatic Mfg Railroad in the New Rochelle to controls direction and the other 
Titus Haffa, Webster Chicago 

Hall Scott, Dynamic Analysis Rye, N. Y. 
fermetic Seal, Glass Solder P . ‘“ ” , . 

Hoffman National Fabricated west, coasted or stopped, without and “stop. When the lever is on 
oover, Phebco > oat ¢ > ‘ > > 

Hupp Corp., Pioneer Electric an engineer at the controls. Its neutral, the train brakes are re- 
Dy tadlo yparatus Corp aa ‘ » ; . tT 

a etre mpparatee Cort movements were controlled by re- leased and power is cut off. To 

IT&T, Kuthe Lal " LC . dui nt at a way- stop, a service application of the 

Seevald Wientronics. Cable Vision mote control equipment at a way Pp, é PI 

Litton, Automatic Serlographic 

National Aireraft, Florida Aviation ss 4 coat 

wy Hy aro-Alre DI ision, Mag ilectri Automatic train control equip- train to a halt. 

I Transat: er, Tartack Electror . ° nm " » . 

Norden-Ketay, Frohman Mfg ment on the train continuously [he electronic portion of the 

Ohmite, America Kels . ‘4s await ; > sj : ‘ 

Sona dicena Wialtbane tet monitored conditions ahead to wayside equipment consists of a 

a B i Wher ister te. -™ make sure all was safe. Two-way power supply, an audio oscillator 

RCA Eatate eeger, Whirlpool, | inductive voice communication anda carrier modulator. A carrier 

‘ uck 


Siegler, Hallam Mfé equipment was available to keep frequency is modulated with cer- 
perry Product Vestern Inspection . . ° . : i 
tewart-Warner, J. W. Hobbs passengers informed of contro! tain audio frequencies, depending 
trombe (a len ile ‘o 0 an ° si, if 
emo or Mlectronic Control changes to be made. The control, on the control desired. Amplified 

hae Industries White Cannan Mf® safety and communication equip- to the desired level of signal cur- 

Vie Process 
Ir e and Tranaitron 
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area moved east or selects between “neutral,” “run,” 


side station. train brakes follows, bringing the 


ment was provided by Union 


Continued on page 14 


RADIO (EXCEPT AUTO) 


TELEVISION 
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Magnets for rotors or stators 
...dny design or size you may require 


Che use of Alnico permanent magnets in rotor and stator assemblies 


of motors, generators, magnetoes and tachometers has revolu- 
tionized the designs of these devices. Whatever your need may be 
—from a tiny rotor for a timing device to a large slab for power 
generators—Arnold can take care of your requirements, either for 


experimental samples or production quantities. 


@ Let us work with you. You will have the advantage of working with 
a leading producer of rotor magnets, whose manufacturing and 


testing facilities—the most modern in the business—give you the 


“MAGNETIC MATERIALS CATALOG” best assurance of high quality standards and uniform performance 


Write for your copy 


Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape- 
wound cores, powder cores, and types 
“C” and “E” split cores in various tape 
gauges and core sizes. 


ADDRESS DEPT. E-61 
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ied 


rent, the carrier output is fed to 
existing line wires which parallel 
the track. 

The train receives its commands 
through inductive coupling be- 
tween the modulated carrier cur- 
rent flowing in the line wires and 
a receiving coil mounted on the 
locomotive. 

When the control 
is in the run position, two audio 
frequencies are introduced 
the modulator—-when the lever is 
in the neutral position only one 


remote lever 


into 


and 
when the lever is in the stop posi- 


audio frequency is used 


tion no audio is present. A visual 


Parts Houses Gain 


INCREASING volume of electronic 
parts and products rolling off the 
the industry 
hus swelled the importance of the 


distribution side of the 


production lines of 


business. 


>» Number—According to Market 
Planning Service, a division of the 
Credit 
some 1,148 electronics parts dis 
tributors in the U.S. with 
300 branches. In 1954 were 
1,100 with 250 branch locations. 

In addition, there are some 230 


National Office, there are 
today 
there 


distributors who handle elec- 
tronics parts but whose main busi- 


ness volume lies in other fields. 
1954 all these com- 
over $1.3 billion, a 


increase over 1958 


> Volume—In 
did 


seven-percent 


panies 


indicator on the train displays 
the control commands transmitted 


from the remote station. 


> Transistors—-For safety, the lo- 
comotive used was equipped with 
additional automatic train control. 
It is 
rail-carried 


continuously responsive to 
which re- 
flect track conditions in advance of 
a train. If safe, the 


brakes are automatically applied 


currents 


all is not 
and the train is brought to a stop 
regardless of control signals from 
the wayside station. Junction-type 
transistors used in 


silicon were 


place of vacuum tubes. 


Business 


Sales were 12 percent ahead of 
54 in the first quarter, 9 percent 
ahead in the second and 15 per- 
cent ahead in the third quarter. 
If the maintained in 
the fourth quarter, total sales for 
the year should exceed $1.5 billion. 


increase is 


been 
1954, 
Purchases equaled 77 percent of 
the first three 
of 1955, indicating fast turnover 


inventories have 
percent ahead of 


- 


Parts 
some 17 


sales in quarters 


> Future —Sylvania’s president, 
Don G. Mitchell, predicts that by 
1965 the distribution and service 
will reach a combined 
volume of $5.1 billion. For 1956 
he foresees a volume of $2.3 billion 
and $3.3 billion by 1960. 


husinesses 
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RECEIVING 
TUBES 


TOTAL 


v 


EQUIPMENT 


o 
fv" 
/ 
i 
' 
é 


RENEWAL 


RECEIVING TUBE AND PICTURE TUBE SALES 


NEW 


SALES IN MILLIONS OF UNITS 


J 
1953 


Electronics Invades 
Chemical Labs 


More than 1,000 chemical labora- 
tories are maintained by major 
colleges, metal producers, chemical 
plants and drug houses. At a typi- 
laboratory, that of Lehigh 
University in Bethlehem, Pa., the 
chemistry department 142 
electronic instruments having a 
value of roughly $250,000. 


cal 


uses 


Number Number 
of of In- 


Instrument Tubes struments 


Conductivity bridgé« Sf 4 
Kecording potentiometer »—8 15 
Colorimeter é 
Radiation counter 
Dielectric-constant 
meter 
Ivlectrometer 
IKwlectron microsco| 
rrequency meter 
Strain-gage amplifier 
Oxygen analyzer 
pH meter 
Impedance bridg: 
lonization gage 
h-F combustion 
Va spec 
(,4auUs8s meter 
Audio oscillator 
R-F oscillator 
Ultrasonk 
Oscilloscop 
Electronic relay 
servomechanism 
Photoelectric X-ray 
pectromet 
Infrared spe« 
tometer 
Ultraviolet spec 
tometer 
troboscope 
ILiectronic timer 
X-ray thickness 
Thyratron relay 
litrimeter 
Voltage regulator 
Tube tester 
Nephlometer 
Vv iscometer 
Vacuum-tube voltmeter 
ray diffraction 
equipment 


irnat 


trometer 
oscilla 


trophe 


tropho 


\ 


LL TL LL, aS 
PICTURE 
TUBES 


S D Md 


1954 1955 
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automatic 
machines 


KAHLE 


PRECISION GRIDS 
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rere isle 


PLANT facilities such as these will be used by Hughes Aircraft for commercial 


production os 


Airplane Firms Spread Interests 


Manufacturers apply 
military electronics know-how 
to civilian products 


IN little more than a year’s time, 
three large aircraft manufactur- 
ers have moved into the 


the 


non-avia 


tion side of electronics busi 
ness, 
Curtiss-Wright makes and 
industrial tv equipment. 
General Dynamics, through the 
acquisition of Stromberg-Carlson, 
heavily engaged in all 
phases of commercial electronics. 
Latest aircraft manufacturer to 


make the from primarily 


now 


sells 


is now 


move 


ELECTRONIGRAPHS 


| 


| VACUUM 


GAS OR VAPOR 


- 


3} 1 


civilian 
products is Hughes Aircraft Co. 


military electronics to 


> Products—The firm has set up 
the Hughes Products Division 
which will be responsible for mak- 
ing the products created by its 
research activities available to in 
dustry. The new division, initially, 
will the field of 
producing ge 
manium diodes, silicon diodes and 


concentrate on 
semi-conductors, 
electronic 


transistors; storage 


tubes, display tubes and related 


All of 
growths of developments made in 
the 
computers and guided missiles. 


products. these are out- 


areas of electronic systems, 


Continued 


Up to now the developments of 
the company’s research have been 
used in the Falcon guided missile 
and electronic 


systems for inter- 


ceptor airplanes. 


> Size— Magnitude of Hughes Air- 
craft operations is 
the fact that it 


19,000 persons. 


indicated by 
employs some 
Total plant area 
of the company is 3.1 million 
sq ft. Its total annua! payroll is 
$81.4 million and sales in 1954 ex- 
$200 million. Its « 
backlog of orders 


ceeded irrent 


exceeds $316 
million. 

The company has produced more 
than 8,000 electronic contro! 
tems for interceptor planes. Each 


SVs- 


system is the equivalent, in num- 
ber of parts, of 200 tv sets. Today 
it has approximately 5,000 scien- 
tists, technicians 


engineers and 


employed in electronics research 


and development work. 


U.S. Counts Engineers 
In Industry Fields 


Report consolidates latest 
valid figures on scientific 
personnel resources 


SUMMARY of. significant 
the supply, utilization and train- 
ing of scientific and technical per- 
sonnel in the U 


data on 


.S. has been made 


Continued on page 20) 
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UNITS IN MILLIONS 


4a 
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Type 970 Potentiometer 


® .--An Achievement in Simplicity 


Ail Phenolic Case 
chosen for minimum capacitance to 
ground — geometry of these mold. 
ings prevents unequal curing er aging 
stresses, providing a uniformly con- 
centric surface on which to mount 
the wound-wire card — cleanliness 
resulting from total encios- 
ure helps keep noise low. 














Linearity Better than +0.2% for Larger Units 
graded to +2% for smaller sizes 


Seventeen Stock Resistances 
from 2 to 500,000 ohms 


Ratings From 2 to 20 Watts 
at 40° Ambient 


1%" Diameter to 44" 
Prices From $3.10 to $10.00 































Precious Metal-Alloy Brosk is specially selected fs" com.patl- 
bility with metal of winding — brush is spot weided to spring 
arm and has small diameter giving Dest possible resolution — 
alloy used is noncorrosive to keep efectrical noise low, is heat 
hardened to give long lite. 


Uniform Contact Pressure — phosphor bronze brush. 
arm acts as extra long spring assuring uniform pressure 
at all settings — bearing in same plans as contact brush 
minimizes effects of side-thrust on shaft. 


Single Cover Retaining Screw sso acts a5 brush stop — easy inspection 
even when pot is mounted — restraining force of stop does not act on 
active portion of brush spring, preventing bending or straming of operating 
elements 


Low Electrica! Neise -- 
brush rides on edge of tightly- 
wound resistance card where wire 
ts firmly seated and holds its spac- 
ing ~~ card 1s cemented to cylin- 
drical surface of base, and com- 
plete assembly is baked to cure 
cement and stress-relieve the card 
~~ linearity of high order is ob- 
tained and this important charac- 
teristic is not affected by age, tem- 
perature or moisture — each pot is 
individually tested for conformity 
with linearity specifications and 
acceptable noise 


































Electrical Continuity — terminais are solder- 
secured directly to winding ends for positive 



















hye ne 97 dey theo ter | ‘ he my m 
conntction — no permanent electrical con I G-R I | 170 Potentiom« iS not just another potention 
nections depend on pressure ter, but a precision unit which is sturdy and versatile, has resistance-per 

formance characteristics approaching the best available, a-c performan 





Mounting Rigidity — potentiometers may be — 
mounted ov any thickness of panel or shelf ibstantially better than that found in higher precision types, but which is 
by screws through base; units are then keyed 
against rotation 






Versatility ~— in addition to 


potentiometers normally stocked, 









. r 
units will be provided on special order - ; “3 y , , ’ 
with: 360° mechanical rotation—iaps -s mn ane ane 
as close as \%” apart aiong entire repeala Cs red t il i\ DI Vit no to of the low ipa i nar 
winding special all-metal or meta! { sf | { nad idu j ' o valuable i i trument 
filled shafts resistance values I ni ty ught-out de mn provid performar . vou d t exnect 
other than standard — resistance ; ; ; : . 
functions other than linear resist aniG i 1 sc! th pers t 






ance and linearity tolerances better 






than standard. 












Attractive prices can be offered when 





quantities are sufficient to warrant Write for the G-R POTENTIOMETER BULLETIN 





‘ all re 





special production. wi gives rng te ecificat 


General Radio Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts 






We treet NEW YORK 6 
ve g. Vd WASHINGTON, D.C 
York Road, A gi Pa PHULADELPHIA 

; “ gan Ave CHICAGO 5 
| LOS ANGELES 38 








WE SELL DIRECT. Prices are net, F.0.B. Cambridge or West Concord, Mass. 





OUTPUT VOLTS (RMS) 


Output vs. Input Voltage 
beeen oe 8 


A. Raytheon Voltage Stabilizer-—No Load (Cold) 
B. Raytheon Voltage Stabilizer—No Load (Hot) 
C. Raytheon Voltage Stabilizer-—Full Load (Cold) 


D. Raytheon Voltage Stabilizer-—Full Load (Hot) 


110 


INPUT VOLTS (RMS) 


Why Raytheon Voltage Stabilizers 
mean satisfied customers for you 


When you incorporate a Raytheon Voltage Stabilizer in your 


equipment, you help assure complete customer satisfaction— 


for these important reasons: 


Your equipment will operate as it was designed to, regard- 
less of voltage variations of your customers’ electrical 


source, 


Since most components have maximum life when operating 
at their designed voltage, a Raytheon Voltage Stabilizer 
prolongs the life of components—and your equipment. A 
plus feature is provided by the short-circuit protection 
inherent in Raytheon Voltage Stabilizers. 


Because Raytheon Voltage Stabilizers are superior to any 
other static type stabilizer under virtually all operating 
conditions, your equipment will work better and longer— 
characteristics your customers really appreciate. 


For full information see your electronic supply house 
or write Dept. 6120 


RAYTHEON MANUFACTURING COMPANY 


Equipment Marketing Division, Waltham 64, Mass. 


Want more information? Use post card on last page 


Check these important 
points of Raytheon 
Voltage Stabilizer superiority 


Raytheon Model VR-6113 (120 

watts) chosen at random and com- 

pared with a similarly rated com- 
petitive model. 

@ Guaranteed to deliver accurate 
AC voltage within *%% (com- 
petitive model 1%) 

@ 14% lighter, 22% smaller 

@ Three times more accurate no- 
load to full-load regulation 

@ 17% less change in voltage output 
as frequency varies 

@ 28% closer regulation as tempera- 
ture changes 


Excellence in Electronics 
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ei 


a new and important contribution to 


aap: A: care ete 


You're leoking at the last word in quality control technique — 
an X-ray sampling check on all Raytheon Reliable Tubes. 


X-ray analyses are instantly transmitted to Raytheon's engineer- 
ing and production personnel for guidance in continuous mainte- 
nance and improvement of tube quality. 


Raytheon's X-ray equipment looks right through the tube to 
make sure that there are no cold, burned, brittle welds or 
weld blowholes. The X-ray proves that grid siderods are 
straight, grid wires properly spaced, glass perfectly sealed, 
getters intact, and heater coating free of chips. X-ray ex- 
amination checks internal defects of leads, proper lead 
spacing, parts alignment, tube completeness, and tube 
cleanliness 


The X-ray photographs of tube structures are examined by 
trained experts, Potential defects are instantly detected 
Thus Raytheon adds one more safeguard to the control of 
tube quality and reliability 


SPECIAL TUBE DIVISION 
RAYTHEON MANUFACTURING CO 


“4 ao 4 js ; r 
A a ‘ta 


Here in a lead-lined room specially designed by Raytheon engineers is 
the 300,000 volt X-ray unit equipped with fractional focus tube to 


provide high resolution of even the smallest parts. The room with its 
specially developed equipment has no counterpart in the tube industry. 
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Continued 


by various National Sci- 
estimates that 
there were approximately 200,000 
scientists 650.000 


1954 


groups. 
ence Foundation 
and engineers 
in the U.S. in 


The Bureau of Cen- 
105,- 
engineers in the 
country in 1950. Some 90 percent 


> Electronics 
us reported approximately 
000 electrical 
were employed by private indus 
21.1 percent employed 
in electrical machinery and 
tronics, & 


try with 
elec- 
percent by government 
agencies and 2 percent by educa- 
lional and 


nonprofit institutions 


in. this country. 


>» Degrees—According to the U.S. 
Office of Education, 4,485 
lor’s electrical 


bache- 
degrees in engi- 
neering conferred in 1954, 
a decline of some 8,000 since 1950. 

Master’s degrees in the field also 
from 1,114 in 1951 to 

Doctor’s degrees con- 


were 


decreased, 
978 in 1964. 
ferred in 1954 numbered 111 com 
pared to 113 in 1951 


> Education— Nearly 11] percent of 


classified as electrical en 
gineers in the 1950 census had less 
than four 


Sixteen 


those 
years of high school. 
percent had completed 
but did 
Another 16 percent com- 


high school 
farther. 


pleted 1 to 3 years of college. 


not go on 


Largest percentage, 39 percent, 
completed 4 years of college and 13 
percent completed 5 years of college 


or more, 
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i TELEVISION SETS INSTALLED 


CCE 


LATEST giant brain is unveiled as 


Army Buys $4-Million Computer 


Large-scale digital unit 
will inventory replacement 
parts for tanks and autos 


FIVE years 
in the 


abuilding, RCA’s entry 
field, 
purchased by 
the Army Ordnance Tank-Automo- 
tive Command in Detroit. 

The $4-million computer will 
maintain stock control on 200,000 
kinds of tank and auto replace- 
ment parts. 


digital computer 


sSizmac, has been 


> Performance The computer 
stores 2.5 million characters on a 
104-in. reel of magnetic tape. It 


Continued 


60 








reads 10,000 characters a 


at a tape speed of 80 in. a se 


second 
ond. 
include’ addition, 
subtraction, multiplication and di 
vision. 


Operations 


Internal program storage 
provides for 4,000 three-address in 
structions. 


> Design—There are 200 units of 
13 equipment types that make up 
the computer. 


rapid-access storage is used 


Magnetic-core 


An electronic sorter assists in 
file maintenance. An interrogation 
unit can query the magnetic-tape 
files. Central control of all 


minimizes idle 


units 


throughout 
page 22 


time 


Continued or 
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Here’s Why Clifford Specifies 
ALL-ANGL Barry Mounts 
to Protect Reliability 
thru Every Flight Attitude 

F-100 


It’s an important story 
of engineering for shock and vibration control 


on, builders of the F-100 Sup r Sabr The ALL-ANGL Barrymount"™’ iso- 
ist | ible to mount at anv anvle lators used in the Clifford base 
> mount to operate under vibration as high are standard miniature size 
These advanced-desigqn mount 

itud femperature requirements pr lude the ; . j . 
ings are also available in Mil 


And experience demands that the mounting 
4 : oh size | and (Feb. |) Mil-size 2 
1;ddec harve CO ect na capile 
:, ewe — Write for data sheet: 


vith miniaturized equipment 
When your problem is protec 


Secause they are specifically designed for jet and missile service through all flight attitudes 
ANGL Barry Mounts meet all these requirements. So Clifford answer is ALL-ANGL Barry Mor 
ice of this mount ; ure he protection of their new miniaturized For recommendations, call 


leat control under every operational condition. Barry Sales Representative 


Mmm: BARRY CONTROLS 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 
707 PLEASANT STREET, WATERTOWN 72, ‘MASS 


ELECTRONICS January, 19 21 





INDUSTRY REPORT — Continued 


the installation. The computer ac- 
commodates variable word and mes- 
sage lengths. 


> Input/Output—The input equip- 
ment produces a verified punched 
paper tape and a typed copy. A 
punched tape to magnetic tape con 


verter transcribes characters elec- 
12,000 characters a 
‘A card-to-tape converter 


tronically at 
minute. 
handles 400 cards a minute. 
600 


Output is a line-a-minute 


printer and a magnetic tape to 


punched tape converter. 


Russians Look At U.S. Electronics 


Two engineers express dis- 
appointment after tour of 
electronics plants 


GEORGI P, 
legium 


Kazanski of 


tadio-Technical 


the Col- 
Ministry 
in Moscow, who specializes in elec- 
tronics, and Viadimire P. Loukine 
of the Machine Construction Min- 
istry in Moscow, who specializes 
in instruments for automation, 
buth expressed disappointment in 
American industry with regard to 
electronics and automatic produc- 
tion, 

After a two-week tour of U. S. 
plants they said they did not see 
what they had expected to see 
and expressed the doubt that the 
impressions gained from the tour 
represented the true state of af- 
fairs. 


> Visits—-Among the places visited 
by the two engineers 
the U. 8. the International 
Automation Exposition in Chicago, 


ELECTRONIGRAPHS 


while in 
were 


a NEW REQUESTS 


Panellit Co. in Skokie, Ill, Ford 
engine plant in Cleveland, AT&T’s 
relay station in Washington, D. C., 
and RCA in New York City. 

Their official host on the trip 
the ASME which provided 
an escort for the engineers at the 
request of the State Department. 


Was 


> Transistors—-When asked about 
the use of transistors in 
Kazanski that 
placing vacuum tubes to about the 
the U. S. He 


transistors 


{ussia, 
said they are re 
extent as in 
that 
largely in measuring instruments 


same 


said are used 


and computers. 


The 
that using 
computers particularly for statis 
tical work. They indicated that 
production of electronic apparatus 


>» Computers 


neers 


Soviet 


Russia is 


eng!i- 
said 


in the Soviet Union has increased 
five-fold 1950 but 
specific estimates as to 
of the 

They 


since gave no 


the size 
increases. 


expressed particular in 


Continued 
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terest in flow meters and estimated 
that 20 percent of the flow meters 


used in Russia are electronic. 


>» Return—Three 
are making a reciprocal two-week 
trip in Russia. They are N. L. 
Bean of Ford’s automatic trans- 
division, W. H. Brandt, 
engineering manager of Westing- 
and A. C. Hall, 


manager of research for 


U. S. engineers 


mission 
house general 


Bendix 


TV Flexes Its Muscles 
And Takes First Place 


Final FCC report shows 
how tv topped radio revenue 


record for the first time 
THE radio and tv broadcasting in 
passed the $1-billion mark 
1954 for the 
first time, according to FCC. Tele- 
$593 
and radio for $449 million. Thus, 
1954 was the first year in which 
that of 


dustry 
in total revenue in 


vision accounted for million 


tv revenues exceeded 
radio. 

The tv total of $593 million sur 
passed the all-time high for radio of 
$475 million, reached in 1953. Radio 
1954 dropped 5 per 
cent compared to 1953 totals, the 
first time in the last 16 years that 
the radio industry 


revenues in 


failed to estab 
lish a new high for total revenue 


Continued on page 24 
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G.E. again helps TV manufacturers cut costs...introduces 
new 2B3 high-voltage rectifier, with 1.75-v filament! 


N LINE with General Electric policy to help manu- 
| facturers cut costs of ' olume-production TV sets, 
the new 2B3 rectifier tube saves by eliminating a 
resistor, associated wiring, plus their share of cir- 
cult-assembly expense 


No need for filament 


voltage stepdown .. . In 

tead, the new 2B3, supplying power to the picture- 

tube anode, operates directly from the flybacl 
° i 

transformer! 


De igned LO replace the 1B3-GT for increased 


circuit economy, G.E.’s 2B3 also outperforms it 
prototype. A new filament construction gives longer 


tube life, increases dependability. 


Step by step, General Electric tube engineers have 


cooperated with designers and builders in reducing 
TV-set costs. In 1954 came the 6CD6-GA and 


6AU4-GTA 


ings, usable both for monochrome and color, lower 


new G-E sweep tubes with high rat- 


in cost than any color sweep tubes then available 


Also in 1954, the famous “’600-series’’ family of 50 
G-E tube 


making possible mass production of reliable, 


, all with controlled heater warm-up time 


economical series-string TV receivers. Last year, 
General Electric introduced the 6CN7 duo-diode 


» 


triode—saving some $.23 over the 6AQ7-GT whose 


circuit functions it assumed. 


Profit from G.E.’s consistent drive to eut TV 
manufacturing expense with new tubes that save 
components, circuitry, and labor! Get ratings, char- 
aving 2B3! Ad 
dress Tube De partment, General Electric Company, 


thenectady 5, New York 


acteristics, and prices of the cost 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





> Profits—Radio and tv stations 
made profits before taxes of $132 
million in 1954, some 7 percent 
above 1953. Television broadcast 
profits of $90 million were 32.8 
percent higher, while radio profits 
of $42 million were 24 percent 
lower than in 1953. 


> Contrast—-Changing make-up of 
revenues in the broadcasting busi- 
ness since tv is shown in the re- 
port. Of the $593 million total tv 
revenue, $452 million or 76 per- 
cent was from the sale of time and 
$141 million or 24 percent from 
sales of talent, program material 
and production. Radio’s total 
revenue of $449 million consisted 
of $404 million or 90 percent in 
time sales and $45 million or 10 
percent from talent and program 


sales. 


- on 


BABY-SIZED accelerator developed by High Voltage Engineering because 
> Nets——TV networks, including 


the 16 owned and operated sta- Particle Accelerators Gain Sales 


tions, accounted for $306.7 million 
or 52 percent of tv total revenues. Use of the instruments in in- Prices of the units vary con- 


The other 394 stations reported dustry and in institutions is siderably depending on size and 
$286 million or 48 percent of total steadily increasing installation costs mon units are 
revenues. Profits of the four na- in the one-million electron volt 
tionwide and three regional radio ALTHOUGH only a handful of com- plus range. However, there are 
networks including 21 owned sta- panies are in the particle accelera- commercial accelerators available 
tions were reported at $8.2 million tor manufacturing business and rated to 50-million electron volts. 
or 22 percent below 1953. A total total dollar volume is small, the A new machine being con- 
of 2,577 other radio stations had (field is gaining in importance. structed at the Brookhaven Na 
combined profits of $34 million, or There are probably not more’ tional Laboratory is expected to 
an amount that represents the value than 800 particle accelerators in accelerate protons to an energy 
of 24.5 percent below station profits use in the world today and many of 25 billion electron volts. 

for 1953. of these are homemade 
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VARIABLE 
CAPACITORS... 


Seite: aes 
Pax 


“VU" Permits use 
constant” 


u 


= 
For commercial, military and industrial application 
you just can’t beat Hammarlund Variable Capacitors lor 
uniformly high quality design, materials and workmanship 
The capacitors illustrated here are just a small representative 
portion of the complete Fiammarlund line. In addition to stock 
designs, Hammarlund offers you unparalleled variable capacst 
know-how in development, design and production 
Whatever your needs, when it comes to special or standard 
variable capacitors, naturally, come to Hammarlund 


@ Send for your copy of Bulletin 55E — HAMMARLUND MANUFACTURING COMPANY, INC. 
460 West 34th Street, New York 1, N.Y. 
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INDUSTRY REPORT 


>» Growth—-Steady growth of the 
field is indicated by the rising 
sales of companies producing the 
instruments. High Voltage En- 
gineering Corp., sole manufacturer 
of the Van de Graaff accelerator, 
had of 
proximately $200,000 nearly every 
year since its formation in 1947 
and expects sales to hit the $1.4 
million mark in 1955. Other manu- 
facturers in the field are American 
Instrument, GE, Marblette Corp. 
and Stanford Laboratories. 


has sales increases ap- 


> Firm—New manufacturer to en 
ter the accelerator field is Varian 
Associates. The company is plan- 
ing construction of its own linear 
electron accelerator, under license 
from Stanford University, and is 
developing 
for others. According to 
Varian, it is the firm to 
contract with Stanford for manu- 
of the 
General Electric signed a 


special accelerator 
parts 
second 
facture high-energy ma 
chines. 


similar contract in 1954. 


>» Markets 
accelerators lie in 


Principal markets for 
the of 
medical ther- 
radiography and 

The market 
industry and 
general 
nuclear research and development 
is growing. 

Projections by the Atomic Indus- 
trial Forum that $13.5 
million will by private 


ELECTRONIGRAPHS 


fields 
scientific research, 
apy, industrial 
radiation processing. 
for instruments in 


institutions engaged in 


indicate 


be spent 


EMPLOYMENT AND PAYROLLS 
] } 


COMM. EQUIPMENT 


| 


IN THOUSANDS 


PRODUCTION 
WORKERS 


ODUCTION WORKERS 


=o 


J 
1954 


industry between 1954 and 1958 
research and development in 
use of particle accelerators 


that institutions 


on 
the 
and 


will spend 


Industry Invests In 


Country lists 37 U.S. 
electronics firms with 
manufacturing interests there 


AN estimated $240 million in pri- 
vate U. §S. investment has 
made in Australian manufactur- 
ing and a substantial portion is 
accounted for by U. 5S. 


been 


electronics 
firms. 

Some 37 U. S. 
facturers have direct financial in- 
An 
is expected 
takes hold 


electronics manu- 
terests in Australia. increase 
in such investments 


in the future as tv 


down under 
To 
ment from overseas, Australia has 


> Reasons encourage invest 
negotiated a double taxation con 
vention with the U.S. It prevents 
double taxation on income flowing 
between the countries 
Also, Australia all 
income after taxes, earned by U.S 
firms in Australia, to be remitted 
without 


two 


allows net 


restriction. 


> Set-up—Nine of the U. S. 
tronics firms with investments in 
Australia 


elec- 


have a subsidiary or 


43 
| WEEKLY 
HOURS 


RKED 


COMM. EQUIPMENT 


URS W 





about $1.5 million. In 1953 indus- 
try spent $698,000 on particle 
accelerator research and institu- 
tions spent $234,000. 


Australia 


the The 
maining 28 companies have other 
arrangements with companies in 
Australia such as license or roy- 
alty agreements. 


affiliate in country. re- 


> Companies— Following is the list 
of U. S. electronics firms with 
investments in Australian 


1955: 


elec- 


tronics in 


Admiral 

\erovox 
Alertronic Co 
Alliance Mfs 

Am, Phenoll 
Armour Rese h 
Astatic Corp 
Automatic Electri 
Lendix AViation 
Bussmann Mf 

4. B. Du Mont 
Federal Telephone 
Foxboro (« 
freneral tet a 
General Magnet 
General Radio 
Hlazeltine | 

IBM 

Int Cl 


Int'l Be 


stromberg-Car 
Western Elect 
Westinghouse 
Westrex Corp 
X-ray Mfg. of An 
Zenith 
Continued on page 28) 
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ME MW 33005)” 


MODEL MR532-15A 
VOLTS with *Yi% REGULATION 


@) iM AMPS INMEDIATE 
Yaak ocCWERY! 


441"" Voltmeter (2%) 
4%" Armeter (27%) 


Voltage Vernier 


Voltage Control 


5-Way OC Ovrput Terminals 
(DC Terminal strip alse on 


rear of chassis) 


DC Range Switth 


DC Output Switch 
OC Fuse 


Pilot Light 
AC Input Switch 


Now...for Your Laboratory...the most versatile TUBELESS, 


Regulated and Filtered Power Supply 


For PROMPT REPLY, wire the factory collect | * REMOTE SENSING * VERNIER VOLTAGE CONTROL 
te * NO TUBES, MOVING PARTS OR VIBRATING CONTACTS 


New York City HUnter 2-7784 
Philadelphia NOrristown 5-2600 
Chicago Diversey 8-6885 
Los Angeles SYcamore 8-5790 REGULATION: 5-32V Range: * ',% for combined line changes of 105-125VAC and load 
St. Louis DEimar 7701 of 0-15A. DC 


Kansas City, Mo Jefferson 7221 2-5V Range 2% for combined line changes of 105-125VAC and load changes of 
Dallas FOrrest 8-8306 0-15A. DC 


. i 3-034: 
Denver MAin 3-0343 32-36V Range * 2% for combined line changes of 110-125VAC and load changes 
of 0-15A. DC 


Specifications 


San Francisco ULmar 1-7129 
Syracuse 2-1167 
Pittsburgh WAlInut 1-2959 RIPPLE: 1% rms max 36 volts and full load. Increases to 2% @ 2 volts and full load 
Minneapolis Midway 2-7884 


Seattle MOhawk 4895 ‘ 
Albuquerque 5.9632 RESPONSE TIME: 0.1 to 0.2 seconds maximum 


AC INPUT: 105 to 125 volts, | phase, 60 cps. (8 amps, Input) 


Boston Mission 8-0756 DIMENSIONS: 191" wide x 15%," deep «x 1314," high with cabinet. (19 wide « 144%," deep 
Atlanta Eigin 3020 x 12%" high rack panel construction) 
Winston Salem, N.C 4-0750 


Ontorio, Canade AXtlminister 5771 


FINISH: Gray Haommertone WEIGHT: Approx. 135 Ibs 


Write for Bulletin MR 532-15A 


PERKIN, ENGINEERING corP. 


345 KANSAS ST. + EL SEGUNDO, CALIF. « ORegon 8-7215 or EAstgate 2-1375 
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Financial Roundup 


Firms report varied 
profit positions for 
1955’s first 9 months 


LEVEN companies in the electronics 


field made financial reports in the 
pa { 


month. Two firms announced 


ecurity transactions 


> Score-—Following are the net 
the 


fiscal 


profit’ reports of electronics 


the 


firm fo) indi 


cated: 


per iod 


Net Protit 
1955 1054 
miral ¢ p 45,676 $4,382, 


fompany 


a 716.490 1.2 
kKman In 
ment n" 69.712 
('t om 471 
4 HH. Du Mont 
hLlectronm ‘ 


om 15.000 


1 O0o0F 


ibriel Co. Gm 69.905 
t lDoynam) TT 754.290 
on Induetrt ' 000 
lear In 
hen i 


er Rand On 


> Securities Applied " Science 
offered 16,100 
of common stock, par $2, at 
common stock- 
basis of 14 
100 


Corp of Princeton 
hare 
hare to 
the 


$12 per 
holdey on new 


held. 
plant 


hare for shares 


Proceeds will be used for 
and equipment expansion, working 
capital and other corporate use 
Tracerlab registered with SEC 
covering $1.5 million of 5-percent 
, due Novy a 


aAnNOUNnCE ad 


onvertible debenture 


1970. Price to be 


TV Eyes Teeth 


Industrial tv as a classroom aid to teach 


ing dental techniques to large groups wa 
demonstrated recently by Temple Univer 


sity and RCA 


28 


FUTURE MEETINGS 


JAN, 9-10, 1956: Second Na- 
tional Symposium on Relia- 
bility and Quality Control 
in Electronics, ASQC and 
RETMA, Hotel Statler, Wash- 
ington, D. C. 


18-20: 12th Annual Tech 
nical Conference, Society of 
Plastics Engineers, Hotel 
Statler, Cleveland, Ohio. 


JAN. 


JAN. 19-21: IRE National Simu- 
lation Conference, AIEE 
ACM, Baker Hotel, Dallas. 


JAN. 25-26: Third Annual In- 
dustrial Show, Penn Sher- 
wood Hotel, Philadelphia, Pa. 


JAN. 30-Fes. 3: Winter General 
Meeting, AIEE, Hotel Stat- 
ler, New York, N. Y. 


es. 2-8, 1956: IRE National 
Symposium on Microwave 
Techniques, University of 
Pennsylvania, Philadelphia. 


Fes, 9-11: IRE Southwestern 
Regional Conference and 
Show University of Pa. Phila- 
delphia, Pa. 


Industry Shorts 


> Critical shortage of nickel 
threatens to curtail tube produc- 
tion, according to RETMA. An 
estimated 262,000 pounds a month 
will be required by tube makers in 
The 
pealed to the government for help 
from the nickel stockpile. 


1956 Association has ap 


> Realignment of GE organization 
ussigns six operations in the field 
of producers and military elec 
tronics to the electronics division 
elec- 


with an industrial 


tronics lab, a computer section and 


along 


an electronics business study. The 
the 


con- 


home radio and tv sections of 
shifted to a 
sumer’s products group. No change 


division were 
in manufacturing facilities will be 


made 


> Beam power tube that can deliver 
a synchronizing-level power out 
25 to 30 kw 
a grid-driven power amplifier in 


put of when used as 
tv service, has been developed by 


RCA 


Fes. 15-17: 1956 Conference On 
High-Speed Computers, Lou- 
isiana State University, Baton 
Rouge, La. 


Fes. 16-17: IRE, AIEE, Univ. 
of Pa. Conference on Tran- 
sistor Circuits, University of 
Pennsylvania, Philadelphia, 
Pa. 

Fes. 27-29: Second Annual 
Electronic Conference & Ex- 
hibit, AMA, Hotel Commo- 
dore, New York, N. Y. 


Fes. 28-29: Scintillation Counter 
Symposium, IRE, AIEEE, 
Shoreham Hotel, Washington, 
D. C, 


Marcu 6-7: Conference on 
tadio Interference Reduction, 
Armour Research Foundatio 
Chicago, Ill. 


Mar. 15-16: AIEE Fifth Annual! 
Spring Conf., Cleveland, Ohi 


Mar. 19-22: IRE National Co 
vention, Waldorf-Astoria Ho 
tel, Kingsbridge Armor 
New York, N. Y. 


> Radio-controlled traffic 
system, designed and built 


signals 
by GE, 
operation at 15 street 


Chicago. 


went into 


intersections in 


P FCC nullified its action that 
would have permitted use of maxi- 
mum power with antenna heights 
up to 1,250 feet for vhf tv 


in zone 1. As the rules now stand, 


tations 


stations 18 


maximum 
100 kw on vhf 
kw on 7-13 and 


14-83, 


power ot ty 
316 
uhf 


channels 2-6, 
1.000 kw on 


channels 


> Line of five color tv sets, all with 
26-tube circuits and 21-inch pic- 
ture tubes, has been introduced by 
RCA at retail prices ranging from 


$695 to $995. 


> Four million tubes will be 
cured by the Army 
for the Army and Air Force dur 
ing 1956. Four 
will be ordered in quantities of 
over 100,000. They 6SJT7Y 
140,000; 6V6Y, 160,000; 5749 


6BA6BW, 250,000; 5692, 300,000. 


pro 
Signal Corps 


fiscal tube types 


are 


> Total of 


firms have 


25 electronic-electrical] 
Puerto 


Rico 
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Variable time delay designed to introduce controlled amounts of 
jelay into an audio system. Auto-Vox provides one output as a 
reference and a second output with variable delay in 2 ranges 
The unit permits 2 signals to be delayed in 2 independent cha: 

nels with separate or mixed output 


USES: To simulate controlled delay in servo-mechanisms * To 
simulate delay of desired magnitude in computer output * Use 
as negative delay in tracking time * Use in Auto correlation and 
analog computer work * Use to measure displacement of spec 
trum to right or left from object in motion * Use as artificial 
echo chamber for time delay before and after pure sound * Use 
as a precision variable time delay or as component in analog 
electronic correlator * An auxiliary to a sampling analog corre 
lator to speed up computation of correlation function * Haas 
effect in speech delay and other psycho-acoustical studies * To 
preserve realism in speech reinforcement studies * Used in 
speech intelligence scrambling and decoding 


rvice: $1795.00 + 0: 


Multiple Variable 
Time Delay Units 


Kay Auto-Vov 


SPECIFICATIONS 


Frequency Response: / 12,000 cp 5 db—-Short Delay Range 
d Long Delay Range 
Time Delay: 2 Ranges, Negative to f », passing thru Zer 
Negative Delays as follows 
A. Three Outputs available on short deiay range 
|. Reference 
4 100 ms thru “0” to +220 ms 
5 60 ms thru “O"' to +240 ms 
Centinuously variable to the following 
|. Reference 
0’ ms to +320 ms 
5. +20 ms to +340 mes 
B. Three outputs available on long delay range 
|. Reference 
2 100 ms thru 0" te +660 ms 
4 240 ms thru *'0"' to +720 ms 
Also continuously variable to the following 
|. Reference 
2. “O"' ms te +960 ms 
5. +60 ms to +1020ms 
Panel controls provide a convenient method of obtaining all positive 
delays in the following ranges 
Three outputs avai le on short delay range 
! +20 ms to +120 ms 
+20 ms to +40 ms 
40 ms to +360 ms 
Three outputs available on long delay range 
' +60 ms to +360 ms 
2 60 ms to 1020 ms 
+120 ms to +1080 ms 


Flutter: | thar d t short delay range 
» at long delay range 
Signal-To-Noise-Ratio: 45 db 
Input Signal Required: Average operation .5 V rv 

Input Impedance: 600 oly 

Output to Input Ratio: |-! 

2 Output impedances: Low High 100 K ohms 
Power Requirements; | 15 ) ps (50 cps on spec. order 
Dimensions: 18° x 18° x 2 

Weight: 90 pounds 

Catalog No. 740-A 


Kay Echo- Von, Sr. 


MULTIPLE TIME DELAY 


SPECIFICATIONS 


Precision multiple acoustical time delay providing three separate 
periods of delay within either of two ranges and, in addition, a 
single, high-quality direct channel. Employs precision metallic 
tape recording over the full audible range from 40-12,000 cps 
Delay variable from 20-540 and 60-1600 milliseconds 


Echo-Vox, Sr. may be used as a transient wave analyzer. By 
repeating stored data, a Fourier analysis may be obtained. It 
may also be used for Haus psycho-acoustical effect study, for 
multiple speaker phasing, for “Echo” effects, for improved fidelity 
effects (short delays provide fuller, more pleasing sound), as an 
ccoustical repeater for material up to 2 seconds in length, as a 
errow band low frequency filter, and for measurement of 


oppler Sonar 
Price $1295.00 F.0.8. Plant 


r 


Linearity 
8. 20-540 millisecond range * 1.5 db 
b. 60-1600 millisecond range: + 2.0 db 
Flutter 
&. 20-540 millisecond range: + 0.14% 
b. 60-1600 millisecond range: + 0.17% 


Signal to noise ratio: 45 db 

Recommended input signal: 500 « 

Input Impedance: 600 ohins 

Output: 1:1 ratio (Unity gair 

Output impedance: 600 ohn 

Power Requirements: 175 watts, 117 v ( 


For Complete Information and Detailed Specifications, Write: 


KAY ELECTRIC COMPANY 


Dept. E-1 
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a New Super-Grade Ferrites 


_ from the Laboratories of 
_, General Ceramics - 


New Super-Ferramics are magnetic 
ferrites with properties once 
considered beyond the realm of 
achievement. The first of this 
series Ferramic O, ( see property 
chart ) has been released 

and is now available in pro- 
duction quantities. Engineers 
and product designers are 
invited to request complete 
information on Ferramic O. 

Call or write for data today! 


CERAMICS CORPORATION 


VALLEY 6-5100 


GENERAL OFFICES and PLANT: KEASBEY, 


Superior in Quality-Lower in Cost 


MM 


mate eh 
TM mm hs 


Lower Core Loss Resulting in 
Less Temperature Rise 


Greater Uniformity Through 
Te mae Cea (eo 


MAGNETIC PROPERTIES OF FERRAMIC O-1 


PROPERTIES 

Muo at 50 kcs 

Mumax 

Saturation Flux Density Bs 
Residual Magnetism Br 
Coercive Force He 

Curie Temperature 
Volume Resistivity 


Loss Factor at 50 kes. 


Temp. Coeff. of 
Initial Perm. (50 Kes) 


TELEPHONE 


UNIT 


1200 
6000 
4100 
Gauss 2500 
Oersteds 0.20 
+ °C 165 

Low 


Gauss 


0.000010 


+0.75 


MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, “ADVAC” HIGH TEMPERATURE SEALS, 
CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES 


Want more information? Use post card on last page 
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NEW JERSEY 


ELECTRONICS 


1 Electrical Test 


FROM GUIDED MISSILES 27 2:.cr°" 
Meaturements 


Screen Room 


TO ATOMIC SUBMARINES... .2"" 


Testing 


FILTRON PROVIDES EXACTLY THE FILTER THEY NEED Aetonvatton Vest 


Consoles 
(per MIL-STO-220) 


fieue ky FIETAONW 


Guided Missile 


From the best equipped Radio Interference Laboratories in the world—staffed with the most expe 
Jet Aircraft : rienced Radio Interference Engineers, tomorrow's electric and electronic components and systems 
are made “Radio Interference Free” today 
FILTRON’‘s exceptional facilities are available for the Radio Interference testing AND filtering of your 
equipment to meet Military Radio Interference Specifications 
| Combining engineering facilities, application experience, and manufacturing ability, Filtron compe 
1-38 Sky Sweeper tently handles RF interference problems from start to finish 
Self-Aiming . 
Anti-Aircroft Gun ' FILTRON’s four plants, with complete production facilities—capacitor manufacturing, coil winding 
metal fabricating and stamping, tool and die department, assembly division— 
are producing more RF interference filters thon ever before 
FILTRON—the most dependable name in RF Interference Filters—is the choice 
of engineers, manufacturers, and military and commercial laboratories the 


i 
world over 


Atomic Submarine Send for our free 20-page RADIO INTERFERENCE FILTER CATALOG 
U.S.S. NAUTILUS 


Main Plant, Flushing, N. Y. 
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- €O., INC., FLUSHING, LONG ISLAND, NEW YORK 
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goes a sieeving! 


All around some conductor rods 
Heat was put to some sleevings. 
The oven thought ‘twas all in fun — 


Pop — goes a sleeving! 


... the sleeving that doesn’t go “pop” is BH “115.” ... 
it never does! A patented combination of braided Fiber- 
glas and silicone rubber, BH “1151” has what it takes 
to stand up under all kinds of punishment. 


Look at this test: Samples of comparable sleevings were 
slipped over conductor rods bent to a “U” with an 
approximate 12” diameter. Then they were oven heated 
at 250°C., for eight hours. The BH “1151” samples 
showed no ill effects from the test, while the coatings 
of other samples broke open at points of maximum 
stress around the bend of the “U” 


Heat-bend resistance is just one feature of BH “L151”. 
It is “sate” for continuous operation from —90°F. to 
100 F, Meets all industry specifications for Class H 
insulation, as well as MIL-I-18057. It also offers per- 
manent flexibility, excellent oil, chemical and fungus 
resistance. It is self extinguishing within 15 seconds. 
And, BH “1151” can be twisted and bent without crack- 
ing or crazing. 


Available in all standard colors, BH “1151” is packaged 
in spools or coil put-up, with 36” lengths or short pieces 
on special order. Try it now send for data sheets 
and free Production Testing Samples. 


BENTLEY, HARRIS MANUFACTURING Co. 
1301 Barclay St 
CONSHOHOCKEN, PA Telephone: Conshohocken 6-0634 


BENTLEY, HAR 


*BH Non-Fraying Piberglas Sleevings are made by an exclusive Bentley, 
Harris process (U.S. Pat, Nos. 23935450; 2647296 and 2647288), 
“Fiberglass” is Ree. TM of Owens-Corning Fiberglas Corp 
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RESISTORS 


i enh ¢ irefully 
wide pelid ce? if nad rparntston All 
istance wire, vitreous enamel coatin ind 
have a thermal ¢ Xpansion that has been 

matched (Lon equently (himite Brown De il” 
xp nd and contract i unit Lhis eliminate 
cracking of the enamel Keep terminals firmly anchored 


ind pre vents the entrance of moistur 


PHE RESULT: You are assured high-quality resistors 
t ost in dependahilit under the 


()himnite Brown Devil on your 


O) trl KAT TI 


he Keht with 


OHMITE MANUFACTURING COMPANY, 3610 Howard Strest, Skokie, lilinels (Suburb of Chicage) 


RHEOSTATS «+ RESISTORS + RELAYS + TAP SWITCHES 


PATENTED WELDED 

bia tS] 

OT Me Me eked 
a perfect and permanently stable 
electrical connection that is un- 
affected by vibration or high 
temperature. 


HIGH TEMPERATURE 
Tih atl 


This strong, rugged, steatite core 
has excellent electrical character. 
istics, and a coefficient of thermal 
expansion that matches the other 
resistor materials. 


EXCLUSIVE 

HIGH TEMPERATURE 
VITREOUS ENAMEL 

This special-formula enamel was 
developed by Ohmite after exten. 
ee a 
CUM) ae ed 
the steatite core, terminal, and 
eee 





y € 


OHMITE 
MANUFACTURING CO. 
3610 Howard St., Skokie, Il, 

(Suburb of Chicago) 


ae 


OR MITE 


RHEOSTATS © RESISTORS © RELAYS © TAP SWITCHES 


ALL-CERAMIC 
AND METAL 


Ohmite rotary tap 

switches are preferred by 
industry everywhere because 
they are compact, depend- 
Fm able, all-ceramic and metal units 

ideally suited to a-c operation. 

They are available in the single-pole, 
non-shorting type with up to 12 taps. 

The self-cleaning, silver-to-silver con- 

tacts require no maintenance. The rugged, 
one-piece ceramic body is unaffected by 

heat or arcing. Two or three of these switches can 
be grouped in tandem to form multi-pole 


7 
o 


ail 


J assemblies. Open-type models are also available for 


shorting and non-shorting applications. ee: it 
Write on company letterhead for Catalog nn 
and Engineering Manual No. 40. De 


AC RATINGS 
AMP | VOLTS | NO. TAPS 


10 150 
+ 

15 15 2 to 12 
+ 

25 300° | 2 to 12 

50 | 300" | 2 to 12 
300 | 2to 8 


2 to 11 


*150 Volts between tops 





MANUFACTURED WITH LABORATORY. PRECISION 
IN PRODUCTION QUANTITIES 


Airpax Products Company specializes in making 
electromagnetic components in production quanti- 
ties to laboratory precision. Where your equipment 
requires a quality product that you can rely upon, 
ask Airpax to make it for you. 


Standard Airpax components include a wide 
variety of signal choppers both in octal-based and 
7-pin miniature sizes. They are designed for opera- 
tion at 60 or 400 cps (other ratings available on 
special order). 


For your power needs seriously consider the 
advantages of an Airpax supply. You can minimize 
the weight of your airborne equipment by using a 
Airpax 400-cps power vibrator, or, for the fullest 
saving in space and weight, ask Airpax to manu- 
facture the complete power supply: transformers, 
chokes, wired, potted and tested to your 
specifications. 

Several standard supplies, converters, and 
inverters are available based on our 400-cps vibra- 
tors and quality transformers—ratings up to 30 
watts, higher for intermittent operation. 


Equipment manufacturers who pride themselves 
on producing the most reliable devices use Airpax 


at 


ELECTRONICS 


January, 1956 


custom designed and built transformers and reac- 
tors. These include audio units for communication 
equipment, pulse and high-voltage units for 
navigation equipment, and power units for con- 
trol equipment—all to the same high precision. 


For protection against adverse environments, 
as in military equipment, these units are hermeti- 
cally sealed and conform in all respects to MIL-T- 
27A. Where light weight is important, they can be 
protected by encapsulation. 

You can rely upon Airpax to maintain high 
quality in making any quantity of these products 
that you may need. We do not attempt to produce 
both a quality grade and a commercial grade; Air- 
pax personnel are trained to maintain quality first. 
Your engineering design will show to best advan- 
tage when built with Airpax components. 

Write today for technical data; place your pres- 
ent design and production problems in competent 
hands at 


MIDDLE RIVER BALTIMORE 20, MD 





Navigation 


Timing 


Nucleonics 


Geophysics 


Ordnance 


PRECISION DIGITAL DELAY GENERATOR 


FOR GENERAL-PURPOSE LABORATORY USE 


Generates pulses accurately spaced in time with respect to an inter- 
nally generated reference pulse—range 0 to 100,000 microseconds 


Complete generality permits numerous and varied uses such as radar range 
calibration, target simulation, generation of secondary frequency standards, 
elapsed time measurements, phase measurements, etc. Fields of application 
include Radar, Navigation, Telemetry, Nuclear Studies, Computor Re 
search, Geophysics, Ordnance, and any other fields in which timing is 
significant 

The ability to generate a specific delay at accurate variable repetition 
rates sets this instrument apart from any other pulse or delay generator 


in the field today, Write for full details. 
MODEL 743 


Pulses can be supplied under either 
one-shot conditions or at variable repe- 
tition rates, Both pulse delay and repe- 
tition period can be established in incre- 
ments as small as | microsecond 


The repetition period can also be exter 
nally triggered, in which case two inde- 


Kaiser WAM eTaAr 


@risTotu,. 


pendently variable delayed pulses are 
available. Accuracy of both repetition 
period and pulse delay are held to one 
part in 10° by the thermostatically 
controlled crystal oscillator, The digital 
circuitry and the built-in self-checking 
features make continuous calibration 
unnecessary 


FP? ropuctTs, inc. 


PA. 
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765th 


MARKER 


766th _/ 


MARKER 


Observed pulse as viewed 
on a suitable synchroscope 
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons 


Excellence in Electronics 


RAYTHEON) 
j 


RAYTHEON MANUFACTURING COMPANY 
Microwave and Power Tube Operations, Section PT-44 
Waitham 64, Massachusetts 


Raytheon makes: Magnetrons and Klystrons , Backward Wave Oscillators, 
Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Transistors 





ELECTRONICS 


and what it means to YOU... 


Expanded Building... Expanded Stat... Expanded Equipment.. 


With greatly enlarged space in Headed by five new top sales Modern production, laboratory 

a new convenient location geared and design engineers — each of and test equipment — designed 

to provide top quality products them a specialist, expertly skilled to meet the high standards of 

with speedy, efficient service in progressive design quality and reliability made 
famous by Axel Bros 


PRECISION MANUFACTURERS OF 


© Paper & tilm dielectric capacitors a. 


® Precision wire wound resistors WRITE US 


We will be pleased 


to send you our 


Radio noise filters 
¢ regular Engineering 
Pulse networks Bulletins. Address 
“Dept. BE” 
Delay lines 


aT TT Ciute Ql6 
[XECEC BROS., INC. —Nortrouits Divisiow 


134-20 JAMAICA AVENUE, RICHMOND HILL 18, NEW YORK @ REPUBLIC 9-1700 
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DRIVER-HARRIS 


salutes a great en gineering achievement 
c X C 


CUTLER-HAMMER 


Eutectic Overload Protection 


Cutler-Hammer engineers made history with 
their eutectic alloy type overload relay for elec- 
tric Motor protection Virtually all leading manu- 
facturers of motor control today offer this type 
of overload protection. And more than 25 mil- 
lion electric motors in daily use bear witness 
to the acceptability and dependability of this 


proven protection 


Driver-Harris salutes this Cutler-Hammet 
achievement, The Cutler-Hammer Eutectic Over- 
load Relay shows the dependability of certain 
alloys in practical use, In the Cutler-Hammer 
Relay, both the eutectic element which must 
function so precisely ind the heater element 
which causes it to function are alloys. We are 
proud that Driver-Harris Nichrome ts the re- 
sistance alloy used in the heater element of 
millions and millions of these successful over- 


load relays 


It is not surprising that Driver-Harris alloys 
are selected by so many leaders of American 
industry. Driver-Harris alloys are the product 
of manufacturing methods employing the most 
precise metallurgical checks and quality con 
trols. Nichrome*V and Nichrome* have long 
been accepted as the standard by which all elec 
trical resistance alloys are measured. And these ; 
are only two of the 112 special purpose alloys Why Eutectic Alloy Overload Relays Stay Accurate 
developed by Driver-Harris since 1899 for ele Basic in any overload relay is the need of having a disconnect mechanism 


trical heating, resistance, and electronic appli respond to dangerous heating of the motor windings. All such relays use 


heater coils in series with the windings to pro ide the danger signal within 
cations. Do you need a special alloy? Send us the control unit. In the millions of overload relays using eutectic alloy 
your specifications elements to respond to the increased heating, disconnect occurs when the 
lloy melts. As this all has one definite melting point, the overload relay 

t always be ac ‘ evardle of how often or how infrequently 


{ { 
perate 


Driwer-Harris HARRISON, NEW JERSEY 


COMPANY 


MAKERS OF THE } PLETE LINE OF ELECTRIC HEATING 
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a : t 
Lambda P Suppli 
This year again, in an impartial preference survey, LAMBDA 
has been the overwhelming first choice of engineers concerned 
with power supplies. The superior design and construction of 


LAMBDA equipment have been, of course, important elements 
in achieving this leadership. 


Four new heavy-duty models, 60, 60M, 61 and 61M reflect 
these desirable qualities. These models, for fixed voltage use 
but adjustable over ranges indicated, have been engineered pri- 
marily for industrial applications. They will stand up under 
continuous-duty operations at maximum ratings. 


LAMBDA’S “600 MA” series now includes twelve models, SCHEDULE OF PRICES 
six voltage ranges to 405V. They are exceptionally suited for Model 60 $259.50 Model 63 $239.50 
television studio and transmitter equipment, tube ageing appar: Model 60m 209.50 Model 6m - 269.50 
BIOVISION STUCIO & anst quipment, Ube ageing appara- Model 61 249.50 Model 64 244.50 


tus, computer installations and multi-channel equipment, among Model 61M 279.50 Model 64M 274.50 
other applications. Model 62 239.50 Model 65 249.50 
: Model 62M 269.50 Model 65M 279.50 
Send for complete LAMBDA power supply catalog. Available for immediate delivery. Prices F.0.8. factory, College Point 56, N.Y 


Heavy-duty Durable Tubes 
barrier-type baked enamel finishes secured in place 
terminal board applied by tube clamps All tubes 


located for over primer bases All tub and controls 
Thermal convenient rack tubes clearly identified 


bli readily accessible and marked Voltage controls 
time-delay ‘OP"'Nng ; ; 

for replacement on chassis easily accessible 
element 


used in 
conjunction 
with contactor 


AC input 
terminals for 
permanent rack 
installations 


Line cord 

easily removed. 
Disassembly of 
chassis unnecessary 


Internal 

failure 
Heavy-duty protection 
extra-length 
industrial cord 


Lambda vacuum varnish impreqnated transformers and chokes are All capacitors are 
engineered for continuous heavy duty service. They are designed espe- hermetically sealed 
cially for Lambda Power Supplies and manufactured in our own plant. and oil-filled 





Interior photos of new 405V models show 
construction for continuous heavy-duty service 


' [ “600 MA” series | 
Stable, low-noise a nnection 
wire-wound 
voltage reference 
networks 


and controls 


Every c 
a j and solder joint 
individually inspected 
and checked 


Vitreous enameled 
All components wire-wound 


securely mounted power resistors 


Heavy-duty 


contactor en 


All capacitors are 
hermetically sealed 
and oil-filled 


All parts 
easily 
accessible 
for inspection 
and servicing 


Durable 

baked enamel 
finishes applied 
over primer 
bases 


Heavy 
gauge 
chassis 

and panel 
construction 


Sturdy 
cable clamp 


anchors : ~~ 
i 


Nylon 
jacketed 
vinyl wire 


Harness 


wiring 


Schematic diagram 
permanently mounted 
in every unit 

External 

overload 


protection Accurate, 


dependable meters 


Ambient Temperature and Duty Cycle: 
Continuous duty at full load up to 50°C (122°F) ambient 


Controls, Terminals and Overload Protection: 

DC output controls: Band-switches and screw-driver 
adjusting vernier-control, rear 
of chassis ‘ 

AC and DC switches: Front panel 

External overload protection: AC and DC fuses, front panel 

Internal failure protection: Fuses, rear of chassis 

Input and output terminals: Barrier terminal block, rear of 
chassis 


SPECIFICATIONS FOR “600 MA SERIES” 
AC Input: 


105-125VAC, 50-60C, 840W (Model 60); 810W (Model 61); 
775W (Model 62); 715W (Model 63); 675W (Model 64); 
585W (Model 65) 


DC Output (regulated) 
Voltage and currents: 
Models Voltage range* 
60 & 60M 345-405VDC 
61&61M 295-355VDC 
62%62M 245-305VDC 
63 &63M 195-255VDC 
64& 64M 100-200VDC 
65 & 65M 0-100VDC 
*Voltage range lor any given model is completely 
covered in four continuously variable bands 
**Current rating applies over entire voltage range 


Current range 
0-600MA 
0-600MA Meters: 
0-600MA 3'2” rectangular voltmeter and milliameter (Models 60M, 61M, 
0-600MA 62M, 63M, 64M and 65M only) 


saan Voltage Reference Tube: 
50-600MA A stable 5651 voltage reference tube is used to obtain superior 
long-time voltage stability. 


Regulation (line) Better than 0.15% or 0.3V 
Regulation (load) Better than 0.25% or 0.3V 
Impedance Less than 2 ohms 
Ripple and Noise Less than 5 millivolts rms 
Polarity Either positive or negative may be grounded 


AC Output (unregulated): 
6.5VAC at 20A (at 115VAC input). Allows for voltage drop in 
connecting leads. Isolated and ungrounded. 


LAME 


11-11 131 STREET * COLLEGE POINT 56, NEW YORK 


Time-Delay Relay Circuit: 

A 30-second time-delay relay circuit is provided to allow tube 
heaters to come to proper operating temperatures before high- 
voltage can be applied 


Physical Dota: 

Size: Standard 19” relay-rack mounting 
12%" Hx 19° Wx9" D 

70 tb. net; 110 Ib, shipping 
Black dpple enamel (standard) 


Weight: 
Panel Finish: 


A Electronics Co rp. 
E / 
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Radio 
Receptor’s 


| WEW | 
money saving 
rectifier 


mounting! 


QUICK MOUNTING! QUICK REMOVAL! 


snap-in type 


se SELENIUM RECTIFIERS 


Radio Receptor's unique QUI-KLIP rectifiers will soon 
make their debut in TV sets produced by one of the 
country’s leading manufacturers, saving them count 
less dollars in production custs 


QUI-KLIP requires no tools or sockets for mounting 
There are no studs to break or threads to strip and the 
locating tab is now unnecessary. QUI-KLIP/provides a 
positive seat for the rectifier no rocking. Yet any 
serviceman can remove the stack quickly by squeezing 
the QUI-KLIP prongs with his fingers and removing the 
solderless connectors Simplifies assembly 


Speeds } ve time 


Slashes production costs 


Let us show you how to put the cost saving QUI-KLIP 
selenium rectifiers to work in your production 
Available in most popular sizes with cells from 1” 

"rr 


square to 2” square, for radio, TV and other electronic Permits easier replacement 
circuits. For detailed information, write Dept. E-14. in the field 


Eliminates stud rejects 
(No studs or nuts needed.) 


Semiconductor Division 


RADIO RECEPTOR COMPANY, INc. 


In Radio and Electronics Since 1922 


UL SALES OFFICES: 251 WEST 19TH ST., NEW YORK 11, N. Y., WAtkins 4-3633 + Factories in Brooklyn, N. Y. 


Secenium Rectiriers, THERMATRON Dietectnic Heating Generators AND Presses, Communication, Rapar and NaviGaTion EQuipMEeNt 
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5 Waldes Truarc rings eliminate parts, speed 
assembly, in light, compact dictating machine 





Edison’s “V. P.”” Voicewriter Disc Lever Cover Assembly 







Edison engineers built this new dictating instrument for small 
size, light weight, and rugged performance. Waldes Truarc rings 
replace old fashioned fasteners, cut production costs; keep unit 
light, compact, and achieve faster more economical assembly 






inate one component and assure precise alignment 
ruare rings facilitate pivoting without binding. Pro- 


Lift Bracket and Fork Assembly 









Old Way New Way 







A single, easily assembled Waldes Truarc E-Ring (Series 5133) 
replaces nut-bolt-washer fastening. Free pivoting is assured, one 
component eliminated, labor and material costs reduced 


Two Truare E-Rings eliminate staking operation, prevent damage 
to spring coil. Simple assembly operation speeds production, 
eliminates rejects, reduces labor and material costs 









Whatever you make, there’s a Waldes Truarc Retaining sizes within a type...5 metal specifications and 14 different 
Ring designed to improve your product...to save you mate- finishes. Truarc rings are available from 90 stocking points 
rial, machining and labor costs. They’re quick and easy to throughout the U. S. A. and Canada. 

assemble, and they do a better job of holding parts together. 









More than 30 engineering-minded factory representatives 


Truarc rings are precision engineered and precision made, and 700 field men are available to you on call. Send us 


quality controlled from raw material to finished ring. your blueprints today. Let our Truarc engineers help you solve 


36 functionally different types ...as many as 97 different design, assembly and production problems, without obligation. 











For precision internal grooving and undercutting ...Walides Truarc Grooving Tool! 








—— 






















/ Send for new catalog supplement Waldes Kohinoor, inc., 47-16 Austel Place, L. 1. ¢. 1, 4. ¥. | 
' Please send the new supplement No. | which | 
WALDES | brings Truare Catalog RR 9-52 up to date. | 
@ (Please print) 
rf | PID cccccarccevescecsanniiiiitiaanediieniiiamied | 
J @ fT nnnnneronovnnonsssscustbcressetretioresensivontnttad | 
° es | CORE ccc ccerrevcecesseesempmngenemmosmanrenit 
\ O\ | Dewhnnss ADD iiccciiccicistedinddiniddeniccnideumis i 
a te : Diiciccncostinaiee -. ZONe...---- Stote......----7. 4 | 

= RETAINING RINGS LAS Se. Se Meee e Wak eA 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426, 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383, 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616, 2,547,263; 2,558,704, 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries 
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Again CTC comes up with an ad 
vancement for more secure, more effec 
tive electronic assemblies. It’s the new 
Perma-Torqg* constant tensioning de 
vice for tuning cores of standard CTC 
ceramic coil forms 

CTC’s Perma-Torg, a compression 
spring of heat treated beryllium copper, 
has very high resistance to fatigue and 
keeps coils tuned as set, under extreme 
shock and vibration, It allows for im 
mediate readjustment without removal 
or loosening of any mounting nut or 
locking spring. But most important of 
all Perma-Torq like all CTC com 
ponents is quality controlled. 

CTC’s quality-control means you get 
consistent top quality components 
Each step of production is checked, 
each component part even though 
already certified is checked again 
And finally CTC’s finished product is 
checked. That's why CTC can offer you 
a guaranteed electronic component 
standard or custom whose perform 
ance you can depend upon 

CTC researchers and practical ex- 
pertes are always available to help solve 


42 


your components problems. For sam- 
ples, specifications and prices write to 
Sales Engineering Dept., Cambridge 
Thermionic Corporation, 437 Concord 
Ave., Cambridge 38, Mass. On the West 
Coast contact E. V. Roberts, 5068 West 
Washington Blvd., Los Angeles 16 or 
988 Market St., San Francisco, Cal 


NEW PERMA-TORQ UNITS come completely 
factory assembled to mounting studs, eliminating 
the bother of assembling and adjusting separate 
locking springs. CTC coil forms with Perma-Torq 
Tensioning Device are designated PLST, PLSS5 
PLS6 and PLS7, are completely interchangeable 
with the LST, LS5, LS6 and LS7 series, and are 
available at no increase in price 


*Patent pending 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components 
custom or standard 


Want more information? Use post card on last page 
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Highest Frequency 
Transistor... 


Commercially Available Today! -.”’., 


ane F 
tt re eae | 
{ awe 


¥ 


mass rs A 4 mae 
ADA rs a 
“Cae! yi oe rea in F Ay VET § ’ , 


Pp H ‘ LC O S 7 B -T (Surface Barrier Transistor) 


Available now! . . . in quantity Philco Surface FEATURES 
Barrier Transistors are opening entirely new fields for Lowest Power Consumption 


design engineers are being incorporated in high Hermetically Sealed Resistance-Welded Metal 


Case with Leads Sealed in Glass 
frequency units now in production! Commercial, indus- 


| mil hin! Long Life and Reliability of Operation 
trial and military thinking is swinging over fast t ; a 
: ne ee ee ” Uniform Characteristics Insured by Controlled 


complete transistorization Processing and Complete Testing 


Philco has gained aw ealcth of experienc ein the prac tic al Extremely Low Collector Cut Off Current for Stable 


a Operation 
application of Surface Barrier Transistors. Make the F 
Extremely Low Output Capacitance for Ease of 


Philco S-B-T a part of your torward looking plans—now. Neutralization 


For complete technical information on the PHILCO SB Transistor 
write Dept. E 


PHILCO CORPORATION 


OVERMMENT AND " PHILADELPHIA 44, 
NDUSTRIAL DIVISION 2 a ee ee 


ee ee ee ee ee) 





No load Half load Full load 


UNRETOUCHED OSCILLOGRAMS OF OUTPUT VOLTAGE: output to 115v with less than 3% harmonic distortion. 
1000va Sola Harmonic-Neutralized Constant Voltage “Commercial sine wave” is maintained regardless of 
Transformer operating from 110v input and correcting load capacity served. 


+1% static magnetic voltage regulation 
with less than 3% harmonic distortion 


Static magnetic voltage regulation with all its advantages ‘TYPICAL HARMONIC ANALYSES, TYPE CVH 


automatic, continuous operation; instantaneous response; CONSTANT VOLTAGE TRANSFORMER 


no maintenance; self-protection against short circuits; Input | Output 


and input-output circuit isolation — has harmonics in oe | ee | oe -™ | ™ 
its output voltage. In the case of the Sola Standard CV Full Load = 115 115.0 0.77% | 1.20% | 0.34% 
50% load 115 | 1161 1.00 (070 055 
No lood 115 | 116.2 065 0.36 | 0.60 


Regulator, harmonic distortion is held within an average of 
only 14% at full load. However, even 14% is excessive on 


. ° *On production units, the lowest residual harmonic content ay 
some applicat 1OnS, occur anywhere between full load and no load 
Sola Harmonic-Neutralized Constant Voltage Transform- 
ers have the characteristics of the Standard Sola CV Stabi- 
lizer plus the added advantage of less than 3% harmonic 


distortion in the output voltage wave 


Sola sinusoidal output stabilizers are ideal for the most 
exacting applications. They are widely used to provide 
stabilized undistorted voltage for instrume |(s, production 
control components, and communication gea:. They are 
especially suitable for input to a rectifier when close regula- 
tion of the de output is required. 


Six standard ratings from 60 to 2,000va are immediately 


available from your electronic distributor’s stock, Custom 
built designs with ratings from 30 to 15,000va can be ordered 
TYPICAL MECHANICAL STRUCTURES: The two sta 


; bilizers on the left are stock units, the transformer 
to discuss your specific requirements, on the right is a 


in production quantities. A Sola sales engineer will be happy 


special” in the 7,500va size range 


Condlanil Vollage WRITE FOR BULLETIN 7A—CV -200 
A\ TRANSFORMERS FOR COMPLETE DATA 


CONST. ORMERS for lation of Electronic and Electrical © LIGHTING TRANSFORMERS for All Types of Fluorescent and 
Reeves ten te sore 16th Street, 50, Wlinois, Bishop 2-1414 . BOSTON: 272 Centre Street, 
Newton 58, Massachusetts © LOS ANGELES 26; 2025 Sunset Bovievord © PHILADELPHIA: Commercial Trust 
Building © CLEVELAND / 5) 1836 Euclid Avenue / A, MISSOURI; 406 West 34th Street ©  Representotives in Other Principol Cities 
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HERMETICALLY SEALED, 
PNP ALLOY-JUNCTION TRANSISTORS— 
CHARACTERISTICALLY TUNG-SOL 
\ IN QUALITY 


MAX 


7 


140" 
MAK 


TUNG-SOL ‘§-- : 


rT VU R 


TRANSISTORS NOW IN IN. PRODUCTION 


CHARACTERISTICS OF TUNG-SOL TRANSISTORS 
TS-162 15-163 TS-164 15-165 15-166 


These new Tung-Sol | istors, now available in production 


meet a Wi le range oO! apt lications where miniaturization of 


equipment 1s essential 


The Tung-Sol semiconductor design and development pro- 


gram is characterized by oo control processing and 


mechanical and electrical 


100% testing—including rigid life, 


tests. It is your assurance of uniformity, long life and reli 


(fication 


ability in excess of design pe 


juction standards for Tung Sol Transistors are con 


High pro 


sistent with the manufacturing policy which safeguards 


Tung-Sol's second-to-none reputation fort quality in all its 


} roduc ts 


For engineering assistance — ting I ung Sol Transistors to 


your pro luct, write to Commercial Engineering Dey iurtment 


; 
( 3 TUNG-SOL ELECTRIC INC. Newark 4, New Jersey 
A 


( 


re informatior 
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RATINGS (Abs. Max) 
Collector Volts -10 : 25 
Collector MA 10 10 
Dissipation at 25°C (MW) 50 50 


5 


Junction Temp. (°C) 4 


AVERAGE CHARACTERISTICS 
(Common Base L, = |.0MA £. = —ty) 
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Current Gain 
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FIXED COMPOSITION RESISTORS IN FOUR SIZES 
All rated at 7OC — not 40C 


There is an EXTRA MARGIN OF SAFETY in Allen-Bradley and Type TR—1/10th watt, in standard RETMA values 
molded fixed resistors, because they are rated at 70C from 10 ohms to 22 megohms. Their close dimension 
ambient temperature . . . not at 40C. These resistors can tolerances are an outstanding advantage when used in 
withstand extremes of temperature, pressure, and humid- automatic assembly lines. The color coding does not chip. 
ity without deterioration. They require no impregnation to 


s : For applications where resistors must not fail, use 
pass salt-water immersion tests 


Allen-Bradley. Of course, they are also ‘'the best'’ for all 
Allen-Bradley fixed resistors are available in 4 sizes... uses .. . and they cost no more than ordinary resistors. 
Type HB—2 watt; Type GB—1! watt; Type EB—1/2 watt; Send for Allen-Bradley resistor data. 


Allen-Bradley Resistors Are Packaged in Cartons and on Reel 


Allen-Bradley fixed resistors are fur 
nished, as standard, in patented cor 
tons. They can also be supplied 
in reels for automatic assembling 
equipment. 

The resistors are aligned on a nar 
row, pressure-sensitive tape and 
wound on a fiberboord reel with oa 
9/\6-inch mandrel. A lateral pull on 
the resistor leads detaches the units 
from the tape. 

Reels contain from 1,000 to 2,500 
units per reel, depending upon the 

Alien-Bradiey resistor patented cartons size of the resistor if automatic 
have corrugated strips which hold the assembling is one of your problems, 
resistors in an upright position which pre it may pay you to investigate the reel- 
vents bending or tangling of leads. packaging of A-B QUALITY resistors. 


Allen-Bradley Co., 110 West 
Greentield Avenue Allen-Bradley resistors 


on fiberboard ree! for 
a ee — _automatic assembling 


1,000 to 2,500 units. 
RADIO, ELECTRONIC AND TELEVISION COMPONENTS 
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THE 
SPERRY RAND CORPORATION 


ANNOUNCES 


THE FORMATION OF 


Remington. HMland Univac. 


as a new division of the Corp- 
oration encompassing all phases 
of computer research, design 
and development, engineering, 
production and sales. 


Offices and laboratories are located at 
@ PHILADELPHIA, PA. @ST. PAUL, MINNESOTA @S0. NORWALK, CONN. 


Remington Rand Univac Remington Rand Univac Remington Rand Univac 
2300 West Allegheny Ave. 1902 West Minnehaha Ave. Wilson Avenue 


(Formerly: Eckert-Mauchly Div.) (Formerly: Engineering Research (Formerly: Laboratory for 
Assoc. Div.) Advanced Research) 


Mnitvac® The FIRST Name in Electronic Computing Systems 
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anivac’ the FIRST name in complete Electronic Com- 
puter Systems, now offers positions presenting personal 
challenge and outstanding opportunities for professional 
development to the following: 


® Electrical Engineers ® Production Engineers 
® Mechanical Engineers ® Specification Engineers 


® Contract Administration 


® Physicists a 
“ngineers 


® Logical Designers 


® Mathematicians 


® Technical Liaison Engineers 
® Product Planning Engineers 
® Programmers ® Metallurgists 

® Field Location Engineers © Computer Sales Engineers 


® Proposal and Quotation Experts and Instrumentation 
and Component Sales Engineers 


Our Engineers grow with UNIVAC through our policy 
of regular merit reviews and promotion from within the 
organization. Excellent salaries, good company bene- 
fits, tuition allowances for advanced studies and house- 
hold moving expenses are yours with UNIVAC. 


Send complete resume to 





untivae 





Multi-channel -- 
telegraph Al or 
telephone A3. 


STABLE 


High stability (.003%) under 


Components 
conservatively 
rated. Completely 


tropicalized. 


Model 446 transmitter operates on 4 
crystal-controlled frequencies (plus 
2 closely spaced frequencies) in the 
band 2.5-24.0 Mcs (1.6-2.5 Mes 
available), Operates on one fre- 

uency at a time; channeling time 

seconds, Carrier power 350 watts, 
Al or A3. Stability .003%. Operates 
in ambient -—35° to 45°C. Nominal 
220 volt,50/60 cycle supply. Conser- 
vatively rated, sturdily constructed, 
Complete technical data on request. 


normal operating 


conditions. 


Here’s the ideal general-purpose high- 
frequency transmitter! Model 446... 
4-channel, 6-frequency, medium power, 
high stability. Suitable for point-to- 
Soint or ground-to-air communication. 
Can be remotely located from 
operating position. Co-axial fitting to 
accept frequency shift signals. 


Now! Complete-package, lightweight airborne communications 
equipment by Aer-O-Com! Write us today for details! 


AER 


3090 DOUGLAS ROAD 


Want more information? Use post cord on last page. 
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APPROVED tS 

AND IN USE BY 

MAJOR ELECTRONIC — 

MANUFACTURERS 
A RESULT OF 


PRINTED 
CIRCUIT 


or GENERAL DIP 
SOLDERING 
OPERATION 


CLEANS and WETS Alt 


SURFACES INSTANTLY 


RETAINS ACTIVITY THROUGH FULL 


SOLDER DIP TEMPERATURE CYCLE 


EXCELLENT CAPILLARY ACT N 


FOR 2 SIDED BOARDS 
NON BRIDGING, NON TEARING 


TAKES TO ALL DIFFICULT-TO 
SOLDER METALS WHERE 


ROSIN FLUXES ARE USED 


CAN BE SPRAYED, DIPPED OR 


BRUSH APPLIED : LIQUID ROSIN FLUX 


Solids Content 50% Density .928 g/ml 


Py A modified rosin base flux for use on cop- 


per, brass, bronze, zinc, cadmium plate, tin 
GALLON | plate, silver plate, nickel plate, and zine 
TODAY plate. Residue non-corrosive and non-con- 
ductive when completely heated. KEEP 

CLOSED when not in use. 


Can be diluted as desired with Alpha 446) 
THINNER for spray application. 


. 
vasseo «62 OW vor numese 76512 
MFO. BY ALPHA METALS, INC., JERSEY CITY 4, M. J. 


ALPHA METALS, INC. vat ais 


59 Water Street 5 GALLON CANS 
Jersey City, N. J 55 CALLON ORUMS 
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DIRECT 
READING 
SPECTRUM ANALYZER 


Years of day-in, day-out field operation by most exacting users, have proven the Polarad Model TSA 
Spectrum Analyzer to be a versatile test instrument of highest reliability and accuracy for both 
laboratory and production applications. 


It is a broadband instrument with greatest pulse sensitivity over the band—10 to 44,000 mc. And each 
of its five interchangeable RF tuning heads operate with utmost simplicity and frequency stability. All 
tuning is by Uni-Dial control. Frequencies are read with 1% accuracy right on the linear dial as the 
set is tuned. No mode charts or interpolations necessary. 


The Polarad Model TSA has been designed to save engineering manhours. Its 5 inch CRT display of the 
RF spectrum is bright and easily defined. And its 1 cycle sweep speed makes for fine resolution. For 
detailed specifications, contact your nearest Polarad Representative, or write directly to the factory 


APPLICATIONS 


« Transmitter characteristics tests 


e Broadband receiver for AM, FM, CW, MCW, 
and pulse modulated signals 


¢ Component tests 
e Frequency measurements 


© Leakage, interference and radiation 
measurements 


e Bandwidth measurements 

* Modulation tests 

¢ Adjacent signal channel tests 
© Attenuation measurements 

e Filter measurements 

© Standing wave measurements 


MULTI-PULSE SPECTRUM SELECTOR 


” 


FEATURES: 


increases the versatility of Polarad Spectrum Ana- Continuously variable sweep widius; 15 to 180 


lyzers. It displays and allows selection for analysis 
of a specific train of microwave pulses, as well as 
any one pulse in the train; selects and gates a 
group of pulses up to 180 «sec. in length; and is 
designed to work with fast, narrow pulses; can be 
adjusted to gate any pulse including the first at 
zero time. Special circuitry discriminates auto- 
matically once pulses have been selected. Operates 
at any of the frequencies accepted by Polarad 
Spectrum Analyzers. 


MODEL SD-1 


Want more information? Use post card on last page 


asec. « Continuously variable gate widths for 
pulse selection; 0.4 to 10 «sec. « Continuously 
variable gate delays for pulse selection; .3 to 180 
asec. © Automatic gating of spectrum analyzer 
during time of pulse consideration, « intensified 
gate (brightening) to facilitate manual pulse 
selection, ¢ Triggered sweep on first pulse in 
any train. « No sweep in absence of signal 


SPECIFICATIONS: 


Maximum Pulse Train Time 180 wsec. ¢ Pulse 
Rise Time .05 usec. Minimum « Minimum Pulse 
Separation .2 ~wsec. « Repetition Rate 10 10,000 
pps. ¢ Minimum Pulse Width .1 asec. ¢ Input 
Power 95 to 130 voits, 50/60 cps., 325 watts. « 
input impedance 50 ohms. « Output impedance 
50 ohms (to match TSA Spectrum Analyzer) 
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BROADBAND SPECTRUM ANALYZER 


FEATURES 


Greatest signal sensitivity over entire Frequency differences as small as 40 kc measurable 
frequency band. by means of adjustable frequency marker with 
Single frequency control with direct-reading variable amplitude. 
dial accurate to + 1%. 25-ke resolution for all bands. 
Complete frequency coverage from 10 mc to ° Stable klystron oscillators using non-contacting 
44,000 mc. plungers to insure longer life. 
Internal RF attenuator (RF Tuning Unit Models No klystron modes to set. 
STU-1, STU-2A, STU-3A). 5-inch CRT display. 

* Adjustable frequency display from 400 kc to 25 mc. Portable and completely self-contained. 


SPECIFICATIONS 


Mode! No. Equipment 
Model Du.. Spectrum Display and Power Unit 
Model STU-1.. RF Tunning Unit 10-1,000 me 
Model STU-2A. RF Tuning Unit 910-4, 560 me. 
Model STU-3A._ RF Tuning Unit 4,370-22,000 me, 
Model STU-4 RF Juning Unit 21,000-33,000 me 
Mode! STU-5... RF Tuning Unit 33,000-44,000 me. 


SPECIFICATIONS: 
Frequency Range: 10 mc to 44,000 me. 
Frequency Accuracy: ©1% 
Resolution: 25 ke 


Frequency Dispersion: Electronically controlled, 
continually adjustable from 400 to 25 me 
per one screen diameter (horizontal expansion 
to 20 ke per inch) 


ERG Ree oo — Input impedance: 50 ohms—nominal 
mt Sensitivity:* 
oh tol STU-1 10-400 mes—89 dbm 
400-1000 mcs—-84dbm 


STU-2A 910-2,200 mes 87 dbm 
1,980-4,560 mcs 77 dbm 


STU-3A 4,370-10,920 mes—75 dbm 

8,900-22,000 mcs—60 dbm 
STU-4 21,000-33,000 mcs 55 dbm 
STU-5 33,000-44,000 mcs45 dbm 
Overall Gain: 120 db 


Attenuation; 
**RF Internal 100 dh continuously variable, 
IF 60 db continuously variable 


input Power; 400 Watts 
"Minimum Discernivie Signal 
**STU-1, STU-2A, STU-SA 


AVAILABLE ON EQUIPMENT LEASE PLAN 


Fr Wandbook of 

t MAINTENANCE sen ‘ 
SPECTRUM AMALYZER FIELD t f ERVICE AVAILAGLE 
Tecun ves THROUGHOUT THE counTery 


Write for your copy of the Polarad “Handbook of Spectrum Analyzer 
Techniques’. 50c per copy. Includes discussion of Spectrum Ana 
lyzer operation, applications and formulae for analysis techniques 


. 
ce] 
A. ete 


REPRESENTATIVES + Albuquerque «+ Atlanta + Baltimore + Boston + Buffalo + Chicago + Dayton + Englewood + Fort Worth + Los Angeles + New York 
Philadelphia + San Francisco + Syracuse + Washington,D.C. + Westbury + Winston-Salem + Canada, Arnprior, Toronto—Export: Rocke international Corporation 
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LINE OF 


FREQUENCY 


METERS! 


Shown here are 12 of 
the 31 Precision Direct 
Reading Frequency 


Meters made by PRD 


Also Available... 


Y Calibrated Precision Frequency Meters 
¥Y Drum Dial Direct Reading Frequency Meters PRD offers 44 different models, 


; a Coverage 00 0,0 
VY Frequency Stundard Multiplier overage from 400 to 40,000 
. mc/s. Request 1955 catalog. 


¥ Custom Designs 


RESEARCH 
& DEVELOPMENT CoO., INC. 


VWidwest Sales Off 
4 NORTHWEST HIGHWAY. PARK RIDGE. ILLINO! 
Wevstern § eas) 
2 NORTH SEWARD STREET, HOLLYWOOT 


meee. oan 
BROOKLYN |! 


i 


ULster 2-¢ 
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heres what's behind the 


The Midland Factory shown above is the world’s largest 
plant devoted exclusively to producing crystals for 
frequency control. It is equipped with the finest and 

most complete production and testing machinery 

ever developed for this purpose. Here Midland pioneered 
development of crystals for color television, and is 


now ready for full-scale production. 


All this is important to you for just one good reason: 
Every Midland crystal you use has been produced by 
such advanced techniques and under such rigid quality 


controls that you can be sure it will prove its Midland Critical Quality Con- 
trol extends through every step 
of crystal production, and includes 
precise angular control by X-ray. 
Uniform accuracy is maintained 
to the millionth part of an inch. 


Wate your Orta mur, conventional or highly speerabined, 
When thas to be opaclly right, ombact 


completely reliable quality under every operating stress. 


MANUFACTURING COMPANY, INC. 
3155 Fiberglas Road Kansas City, Kansas 


WORLD’S LARGEST PRODUCER OF QUARTZ CRYSTALS 
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These contacts look alike, but one of them... 
made from a more readily fabricated alloy 
recommended by Mallory . . . costs 32% less! 


Mallory Engineered Materials Selection 
Can Cut Your Contact Costs 


HOOSING the contact material that exactly matches 
: your product requirements can often reduce over-all 
Mallory Contact Engineering youn pee — , en raawen Over a 


contact costs. For example, designers of a circuit breaker 
Offers Five Ways selected one of the Mallory Elkonite® materials for the con- 


To improve Economy tacts. This is a superior material for heavy-duty service, 


: 2 with high resistance to sticking and are erosion. 
The most effective contact material from 
the extensive line developed by Mallory Mallory engineers examined the product requirements... 
More economical alloys often can satisfy ouih cos ded = chases in. materiale Ty na inieanel 
nile aeelen aninditions an omment é a change in materials. ey foun 
. s another ELKONITE, a higher silver content material, 
The most economical contact design : : 
for your purchasing, production and prod would give excellent performance on this medium-duty 
uct needs, application. And because this material involved fewer man- 
The most economical backing material ufacturing operations, the contacts could be made at lower 
from a group of Mallory alloys devel cost. The customer’s savings amounted to $10.16 per thou- 
oped for this use, 


; ; sand ...a total of over $8,000! 
The most economical backing member 


design... in relation to contact and prod Mallory engineers are especially well qualified to help you 

, sig . : ents . . 
OSs CORES KOEremaN get the best economy and performance in your contacts. 
The most economical method of assembly They have a uniquely broad range of Mallory contact 
of contact and backing member. , ; ; 2 
alloys from which to choose. And their extensive applica- 
By coordinating all these important elements of 


contact design, Mallory can help you put into ; 
effect a long-range plan for cutting contact contact, backing member and assembly design to assure 


cost and assuring peak performance. you of top value for your contact dollar. Write or call 
Mallory for a consultation on your particular application. 


tion experience is. valuable in coordinating all phases of 


Expect more...get more trom 


Serving Industry with These Products: 
P.R.MALLORY & CO. Inc 5 
Electromechanical—Resistors * Switches * Television Tuners + Vibrator: r 
Electrochemical — Capacitors * Rectifiers © Mercury Batteries 


Metallurgical — Contacts * Special Metals and Ceramics * Welding Materials 


JES EY tele) ae INDIANA 
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Here's another step forward by Bomac — a reversible 
silicon mixer diode. The IN415 and 1N416 series are the 
first silicon diodes to have selective polarity. 


Polarity is indicated by the letters REV located at one 
end of the diode. To change the polarity, just switch the 
position of the end cap. 


With the end cap attached to the contact pin at the 
unmarked end of the cartridge, the diode will be of 
normal polarity. With the end cap attached to the end 
marked REV, the diode will be of reverse polarity. The 
complete assembly, with either polarity, is electrically the 
same as its equivalent type of regular silicon diodes. 


The Bomac 1N415 and IN416 series will meet all 
conditions of JAN IA specifications. 


[ 


NORMAL 
POLARITY 


© ee) 8 


IN4165 - 1N416 SERIES 


REVERSE 
POLARITY 


i 
ie oe | 


Equivalent 
Type 


UNIQUE PACKAGE PROTECTION 


For complete protection during shipment and storage 

Bomac has designed a reusable RF Protective Package’ : IN4I6B 
which conforms with MIL-EI1B specification. Diodes stored in 

this package are completely protected no matter how 

many times they are handled after the original seal 

is broken, 


We t Catalog on request 
e invite your in 


ques rearing Bomac Laboratories, 9ne. ena(ropen eaten 


letterhead) Dept. & | 
@ ENGINEERING BEVERLY. MASSACHUSETTS ea) UEP 


BOMAC Laboratories 

@ DEVELOPMENT GAS SWITCHING TUBES. TR ATR and Pre TR . OUAL TR and ATR TUBES . SILICOW DIDDES WAVEGUIDE SWITCHES ine Beverly Mass. or 
@ PRODUCTION REFERENCE CAVITIES © MAGNETRONS © PRESSURIZING WINDOWS . SHUTTER TUBES HYDROGEN THYRATRONS : Severe ett 
WEFLEX KLYSTRONS TRAVELING WAVE AMPLIFIER TUBES SYSTEMS phone Beverly o0Uv 


1: Se 
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for 
HEARING 
AIDS 


or 


RECORDING 
HEADS 


quanti! sii) 
Wnt for agp : 
you Copy 


“MAGNETIC 
MATERIALS” 


This 32-page book contains valuable 
data on all Allegheny Ludlum mag 
netic materials, silicon steels and spe 

cial electrical alloys. Hluserated in tull 
color, includes essential information 
on properties, characteristics, applica 
tions, etc. Your copy gladly sent free 


ADDRESS DEPT. E-73 


SS 
302 STAINLESS CASE 


You can rel) on core materials like 
the Allegheny 4750 components illus 
trate d above , in your receivers, rece rd 
ing heads or mi rophone assemblies 

In fact, whether your equipment ts 
small of large, the extra-broad line 
of A-L magnetic materials will solve 
your magnetic core problems. It in 
cludes all grades of silicon stee! sheets 
or coil strip, as well as Allegheny 
Silectron (grain-oriented silicon steel), 
and a wide selection of high-permea 


bility alloys such as 4750, Mumetal, 
Permendur, etc 

Our service on these materials also 
includes complete facilities for the 
fabrication and heat treatment of 
laminations. (For users of electrical 
sheets and strip, our lamination 
know-how is a real bonus value!) 
Either way, we'll welcome the 
chance to serve you. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


Want more information? Use post card on last page 
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UNITED RLECTRONI 


PRESENTS 


Three NEW Miniaturized 


HIGH VOLTAGE, HIGH VACUUM 


External Anode Thermionic Rectifiers 


TYPES: 552, 554, 589 


These new United tubes will provide immedi 
ate answers to many complex design problems of 
modern electronic instrumentation 


Among the advanced design features, the 
flanged construction of the external Kovar anode 
provides for a rugged glass-metal seal which 
minimizes high thermic rise and electron deteri 
oration of the glass seal region 


The use of specialized techniques in cathode 
processing in types 554 and 58S, and the exclu 
sive UNITED bonded thoria tungsten core fila 
ment in type 552, contribute to high emitter 
efficiency. 


Far-sighted practical UNITED designing es 
tablishes new milestones by building into these 
tubes qualities which meet supremely well not 
one but all five vital requirements: good service 
life expectancy, ruggedness, small size, light 
weight, ease of installation. Also— moderate cost 
Orders filled rapidly 


Type 552 & 589 
Standard Mounting 
actual size (60 amp. fuse clip) 


For Oil or Air Cooled Operation 


CATHODE MAXIMUM DIMENSIONS ANOOE RATINGS 
MAK TOTAL 


SUPPLY LENGTH LENGTH DIAMETER ANOOE IMPACT AS RECTIFIER AS CLIPPER MODE 
DESCRIPTION WITH LEADS | EXCLUDING aT CONTACT RATING NVIRONMENT 


VOLTS] LEAOS ANODE SEAL | DIAMETER G 


FILAMENTARY | 


Ain 


on 


HHA 
ALAA 
ALE 
LAAT 


UNITED 
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Hughes-equipped T 


aboratory’’ for systems 


Flight evaluation of advanced | interceptor electronic system uses unique approach. 


T-29 
“INTERCEPTOR’™ 


THE DEVELOPMENT OF AIRBORNE 
ELECTRONIC YSTEMS REQUIRES 
THOROUGH FLIGHT EVALUATION OF 
BREADBOARD AND PROTOTYPE EQUIPMENT 
PRIOR TO FINAL DESIGN. AT HUGH! 
SYSTEMS FOR INTERCEPTORS ARE FIRST 

TESTED IN “FPLYING LABORATORIE*S 
WittCht THE EQUIPMENT IS READILY 


ACCLSSIBLE TO SYSTEMS TEST ENGINEERS 


One interesting prot lem recent 

ing Hughes engineers was that of evaluating 
the requirements imposed upon the pilot of 
a high-speed one-man interceptor. This arose 
in the development of a new integrated ele 

tronic system to control everal phas of at 
ill-weather interceptor’s flight. Because of 
the great importance of providing the pilot 
with the optimum design and arrangement 
of displays and controls, it became necessar 

to determine accurately the pilot's work load 
durme flight, and the human factors that 
affect his ability to carry out his task. 

The solution was to install a compl te 
mock-up of the actual interceptor cockpit in 
a large T-29 aircraft in which a breadboard 
model of the system was being tested, From 
this cockpit a test pilot can sunultaneously 
operate the electronic system and fly the 
[~24, performing all the functions of an in- 
terceptor pilot, Systems test engineers and 
psychologists analyze his problems and his 


performance, and adapt the cockpit design 


to the natural abilities of the human pilot 
Che result will be a much better “fit” of pilot 
wid electronic system prior to final flight 


testing in the tactical interceptor, 


SYSTEMS ENGINEERS 


Required are engineers with a basic interest 
in the system concept, who have the abilit 
to develop new evaluation techniques and 
conduct highly controlled tests. They shou 
be able to resolve comy lex circuitry pro 
lems, and have sufficient resourcefulne 
follow-through to carry a difficult pr 

to its ultimate goal 


Scientific Staff Relations 


HUGHES 


RESEARCH AND DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 
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HUGHES 


SILICON JUNCTION 


DIODES 


FEATU RES-—High temperature operation...extremely high 
back resistance very sharp back voltage breakdown . . . one 
piece, fusion-sealed glass body axial leads for easy mounting 


High 


. Subminiature size...exceptionally stable characteristics 


Temne rature Onerati * 
l pr vm TESTED—AI! Hughes Silicon Junction Diodes are subjected 


to rigorous testing procedures. Specific electrical characteristics 


ire measured and, when specified, special tests are also pet 
t . 
Kexetremely High formed 
Back Resistance CONSTRUCTION —Hughes Silicon Junction Diodes are 
, t i 


packaged in the famous fusion-sealed glass body, developed at 
Hughes. This construction is impervious to moisture penetra 
tion— ensures electrical and mechanical stability, and freedom 
Exceptionally Stable from contamination 
When high temperatures or high back resistance require 
Characteristics ments call for silicon, be sure to specify Hughes Silicon Junc 
tion Diodes. They are first of all—for RELIABILITY! 
Diode glass body is coated with opaque black enamel, color 
coded on cathode end. Available now in nine types: HD600! 
HDOOO2. HD6003. HD6005 HD6O006, HD6007. HD6OOR HDOOOY, 
HD6O11. Ask for descriptive Bulletin sp-4 


DIVISION 
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Ph $3! OSCLLOSCOPE 


eke 


Wouldn't you rather have an oscilloscope that isn't limited to your 
present requirements? One that can be quickly converted to the many 
applications you'll face in the future? The Tektronix Type 531 is that kind 
of instrument...versatility and top performance with a single plug-in unit— 
five other plug-in units available in reserve for future requirements. 
Ask your Tektronix Field Engineer or Representative for complete 
specifications, or write for descriptive booklet. 


VERTICAL-AMPLIFIER CHARACTERISTICS. With the Type 


54B Plug-in Preamplifier the Type 531 offers accurately 
calibrated sensitivity to 0.05 v/cm from de to 10 me, 
0.0455-psec risetime to 0.005 v/cm from 5 cycles to 
9 me, 0,04-ysec risetime, Full 6 cm linear vertical 


deflection 


SWEEP CHARACTERISTICS. Miller runup circuitry gener- 
ates linear sweeps in the extremely wide range of 0.02 
psec/em to 12 sec/em (600,000,000-to-1 ratio), with 
24 accurately calibrated sweeps from 0.1 ywsec/cm to 


5 sec/cm. 5x magnifier is accurate on all ranges 


TRIGGERING FACILITIES. The Type 531 offers amplitude- 


level selection, automatic triggering, high frequency 
sync in addition to all standard triggering modes. 


WRITING CHARACTERISTICS. New Tektronix precision 
metallized crt with 10-kv accelerating potential pro- 
vides high brightness, improved focus, and excellent 


linearity. (Recorded writing rate exceeds 175 cm/sec). 


VERSATILITY. Quick change plug-in preamplifiers and in- 
herent oscilloscope capabilities combine to convert the 
Type 541 to applications normally requiring separate 
highly-specialized instruments. Available plug-in units 
provide for dual-trace low level differential wide- 
band differential...and micro-sensitive applications in 
addition to wide-band high-gain applications. Current 
development work promises greatly-extended capabili- 


ties through new designs in plug-in units. 


Type 531 Oscilloscope — $995 
Type 538 Plug-in Unit—$125 


Prices f.0.b, Portland (Beaverton), Oregon 


ty tia LIP ALL 


P. O. BOX 831, PORTLAND 7, OREGON 
CYpress 2-2611 + Cable: TEKTRONIX 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL," 
LATHON,” “TEFLON,” “LUCITE.” 


Fastenings of ZYTEL” 
won't shake loose 


Fastenings made of “Zytel’” nylon resin 
are available in many types and sizes. An 
example is the “Nylo-Fast’’ fastenings 
shown above. These precision-machined 
bolts are lightweight and durable. The 
resiliency of “Zytel” permits interference 
fit which prevents loosening under vibra- 
tional conditions. The electrical insulating 
properties of “Zytel” are good. Tempera- 
tures as high as 250° F. will not affect the 
“Nylo-Fast” parts of “Zytel.”” Where col- 
or coding is desirable, various colors are 
available. (Manufactured and stocked by 
Anti-Corrosive Metal Products Com- 
pany, Inc., Castleton-on-Hudson, New 
York, from rod stock supplied by The 
Polymer Corporation of Reading, Pa.) 


Laminations of TEFLON” 
for printed circuit bases 


Typica! uses for laminations of glass cloth 
and Du Pont “Teflon” tetrafluoroethylene 
resin include: conductor and ground insu 
lation, hookup wire, power cable, printed 
circuit bases and structural parts. The lami 
nations combine the dielectric properties, 
chemical inertness and heat resistance of 
“Teflon” with the tensile strength, resistance 
to cut-through, and resistance to creep, of 
woven glass fiber 

An informative free bulletin describing 
the preparation and uses of laminations and 
impregnations of glass cloth employing 
“Teflon” tetrafluoroethylene resin is now 
available. Specify Bulletin X-64 


Coil forms of **Zytel”’ for the General Electric 


AK-4 and AK-5 hook-on volt-ammeters are 


shown above. The high dielectric strength and easy moldability of this material make 
it suited for such applications. Photo below shows relative size of easily held volt-ammeter 


Light, molded coil forms of ZYTEL® 
simplify ammeter design problem 


Compact designs, such as the coil form 
for this G.E. hook-on volt-ammeter, are 
possible when using “Zytel” nylon resin. 
This is because “Zytel”’ can be molded 
into complex shapes retains its 
strength even in thin sections. Another 
important advantage of Du Pont “*Zytel” 
is that it can be injection-molded at 
low cost per part 

In electronic applications of all kinds, 
Zytel” offers many design advantages 
Whether it is used for molded com- 
ponents or jacketing for wire and cable, 
its mechanical strength and heat re 


sistance, coupled with its superior in- 


Re 


sulating characteristics, give outstanding 
results. A thin jacketing of “Zytel” 
nylon resin on electrical wire provides 
good insulation and abrasion resistance. 

You can get all the details on “Zytel 
by mailing the coupon below 


NEED MORE E. 1. du Pont de Nemours & Co. (Inc.), Polychemicals Department 


INFORMATION? 


In Canada: D 
P. @ 


CLIP THE COUPON for 
additional data on the 
properties and applica 
tions of these Du Pont en 


gineering materials 


Teflon flathon NAMI 
Zytel and Lucite are 
registered trade-mark 0 
FE. 1. du Pont de Nemour 
Co. (Ine.) 


/ 


STREET 
cITy 
TYPE OF 


COMPANY 


Room 221, Du Pont Building, Wilmington 9%, Delaware 


Compa {Canada l 
Box 660, Montreal, Quete 


Please send me more information on the Du Pont éngi 
neering materials checked 
ethylene resin; [} “Alathon”* polyethylene resin 

“Zytel”* 


I am interested in evaluating these materials for 


feflon”* tetrafluoro 


nylon resin; “Lucite’* acrylic resin 


POSITION 


BUSINESS 





built to do just one servo control job... 


Like all Transicoil servo assemblies, this 
incremental positioner “does the job 
right” because it was designed for a 
ingle application . . . by a company 
whose major function is to provide com- 
plete servo assemblies precisely engi- 
neered and manufactured to solve indi- 
vidual servo control problems. 


Of course, if you merely want servo 


An incremental synchro positioner r , f 1 fj | T . il’ 
‘omponen , ‘ansic 3; con- 
TALI CL ea pepe » YOU In ransicol con 


sealing. The a tna ee Pea Lat trol motors, motor-gear train combina- 


in one or fifteen TA ae a 

clockwise or, counterclockwise de- tions, motor-gear train-generator com- 
pending upon which of four coils is : : a - 
mowme AAG ha energized by a d io LL binations, and servo amplifiers built to 


The synchro can be rotated any num J . ST 
he : and aR Ad teF i revolutions iM. the highe sf orde of prec IS1on and ac- 


ae curacy. But it is in the “package” 
to electrical zero if a pulse is applied 
Ce engineering of unique assemblies that 
Transicoil’s experience and creative 
imagination offer the greatest value. 
And in most cases, these assemblies cost 
no more than the individual components 
would purchased separately. 
That’s why it pays to check your 
servo problems out with Transicoil first. 
Write outlining your problem, and ask 
for Transicoil’s new gear-motor bulle- 
tin. You'll find it a mighty handy avail- 
ability guide in designing for tight 


production schedules. 


CORPORATION 
Worcester ¢ Montgomery County ¢ Pennsylvania 


Want more information? Use post card on last page January, 1956 ELECTRONICS 





AlSiMag 
No. Y-35255 


STRONGER! 

Alumina ceramics with higher tensile and 
strengths. Permanent bonding. New glaze with super 
surface resistivity. Rugged. Greater resistance to wear 
chipping and breakage. Exceed MiIL-T-27A torque re 
quirements. 


HIGHER TEMPERATURES! 

New, superior metalizing techniques. Pace-setting 
AlSiMag Alumina ceramics. Greatly extended operating 
temperature range. Readily attached with hard solder 
Permit designing to higher temperatures. 


GREATER THERMAL SHOCK RESISTANCE: 


Retain their excellent electrical and mechanical charac- 


teristics and deliver outstanding performance through- 
out their wider operating temperature range. 


7 


I 
uo 
: 
Y 


CUSTOM ITEMS 
in High Temperat 
perature Metalizir 
same highly 

a wide choic 
propriate desig 
temperature 


blueprint or 


WRITE FOR FREE 
STANDAR 


jerails, 


with High Tem- 
produced by the 


special applications, 


1 ceramics in ap- 


talized parts for low 


supplied. Send 


Y DESCRIBING 


SHOWN ABOVE 


AMERICAN LAVA 
CORPORATION 


54TH YEAR + CHATTANOOGA 5, TENNESSEE 
OF CERAMI: ° A Subsidiary of 
LEADERSHIP * Minnesota Mining and Manufacturing Company 


Branch 
Me 


offices in these cities (see your local telephone directory): Cambridge, 
© ° veland 


j hio * Dallas-Houston, Texas * Indianapotis, 

ind. © j f. © Newark, N. J. © Philadelphia, Pa. * St. Louis, 

eo 6 ; Calif. © Syracuse, N. ¥. © Tulsa. Okla, Canada 

Irving v 7 ' 1, Minnesota Mining & Mig. of Canada, Ud. 

P, ¢ terio, All ether export: Minnesota Mining & Mig 
( ' ! Division, 99 Park Ave., New York, N. ¥ 





What carries the current 
in the wireless chandelier of 
New York City’s Barbizon 
Plaza Hotel? The fixture is 
constructed of gleaming 
Inc o Nic ke | tubing inanin 
tricate pattern and the 
tubing carries the current! 
Nickel tubing is light and 
so the 


rigid, too chan 


delier can be slowly rotated 
I he ‘ hancle lie t 
Richard 
and fabricated by 


both of New 


ire m above 
was designed by 
Kelly 
Edison Price 


York City 


A chandelier without wires! 


... and three other unique designs in Inco Nickel Alloy tubing 


There’s a similarity in all four tubing 


applic ations here 

In each, a needed combination of useful 
properties is provided by Inco Nickel o1 
an Ineo Nickel Alloy. For example, in the 
chandelier above: electrical conductivity 
plus rigidity and light weight. Or in the 
radar antenna lens ai the right: electrical 
properties plus strength and corrosion 
resistance plus brazing facility. 

Perhaps your design requires a hard 
to-find combination of electrical proper 
ties with others such as thermal conduc 
tivity, non-magnetic properties, resistance 
to corrosion, or to vibration, shock, and 


Aircraft fire detector’s 0.065-in 


diameter Inconel 


tube encloses two Inconel wires. A special ceramic 
between them becomes conductive when heated 

closes the circuit. The box flashes a warning. Walter 
Kidde & Company, Inc., Belleville, N. J., uses Inconel 
nickel-chromium alloy because it withstands tempera 


tures up to 2000°F., resists vibration and shock 


Nuclear reactors’ temperatures measured 
nickel-chromium alloy tube, 
dermic needle, 


‘ ouple protection tube 


fatigue. With these alloys you also get the 
advantages of fabricability, high strength 
to-wéight ratio, hardness, rigidity, or 
other properties 

So for help in selecting the alloy that 
fits your needs, call on Inco’s Technical 
Service Section. 

And, remember, you can get Inco 
Nickel Alloy tubing in all useful sizes from 
your distributor — or from redrawers who 
supply it as fine as 0.012” O.D. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


VN . 
ANCO, Nickel Alloys 


Inconel 
almost as thin as a hypo 
is both thermos oupl unit and thermo 


The Inconel tube resists oxi 


dation, which might set up a heat barrier and interfere 


with 


accuracy of the 


reading. Photo courtesy of 


Argonne National Laboratory, Lemont, IIL 


Want more information? Use post card on last page 


Radar antenna lens uses 


square seamless tubing of 


Vonel* 


Superior 


nickel-eopper alloy 
Tube 
Norristown, Pa., recommended 
Monel to LT-E Circuit Breaker 
of Philadelphia, for 


strength, corrosion resistance, 


(Company, 


Company, 


electrical properties, and braz 
ing facility. 


*Registered Trademark 
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trouble shooting 


with the Solartron Transfer Function Analyser 


@ Tests AC, DC or Instability, backlash, underdamped response~ all these 
carrier servos problems can be identified, measured and rectified with 
@ Plots high accuracy the aid of the Solartron T.F.A. Now adopted as the 
Nyquist diagrams standard British test equipment for all Guided Missile 
@ Covers 0.1 c/s to 1,000 c/s development and testing. It has recently been hailed in 
@ Independent of harmonics, ‘ the U.S.A. as the world’s foremost servo test equipment. 
noise & spurious frequencies 


@ Answers G.M.. fire-control Other Servo Testing Equipment available 
simulator, computor, vibration, * T.F.R. CONSOLE CARRIER CONVERTOR JX 641 


magamp and all servo problems y | SERVO TEST SET JX 563 | MECHANICAL REFERENCE GENERATOR | 
‘ — _ 
. ¥ \ 
\ yy 


THE SOLARTROW BLECTROMIC GROUP LTD. 


Cables: Solartron, Thames Ditton. THAWES DITTON, SURREY, ENGLAND. Telephone: EMBerbrook 5522. 
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That's why the SYSTEM ANALYZER CORP. 
Chose Tech Laboratories Tap Switches 
for $200,000 Electronic “Brain” 


With more than 2100 tap switches incorporated in the design 

for their huge analog computer, engineers at the System Analyzer 
Corp., Nokomis, Illinois, made exhaustive tests to check 

the efficiency and operating life of many types. Of all 

those tested, Tech Laboratories Type 2C and 2A Tap Switches 
were the only ones that met every requirement. After 

1,000,000 complete cycles of operation, they showed 
approximately the same contact resistance as 

at the beginning, 


Designed primarily for analyzing electrical power 
networks — as large as the power system of an entire 
city — the electronic “brain” handles mathematical 
problems with as many at 220 unknowns, 400 times 
faster than the work can be done manually. It 

is easy to understand why dependability is a major 
factor in the selection of its components. 


WRITE FOR FULL INFORMATION 


om . a 
Precision Electrical Resistance Instrument 


o LABORATORIES, INC.o PALISADES PARK, NEW JERSEY 


Want more information? Use post card on last page January, 1956 — ELECTRONICS 





FRENCHTOWN 
ENGINEERED CERAMICS 
OFFER 


advantages! 


W hether you plan the development of a new product, or are 
seeking ways to further improve existing ones, you'll want to 
look into the many new possibilities which are open to the 
design engineer who includes engineered ceramics in his 
planning. Our ceramic engineers have developed many 
formulae which, together with modern fabricating 
methods,* have greatly enlarged the usefulness 

of these amazing materials. Always 

outstanding as electrical insulators, 

Frenchtown ceramics, particularly the 

high alumina bodies, are being specified 

more and more for critical mechanical 

applications. 


Check these BIG advantages: 
@ MECHANICAL STRENGTH 
Compressive strength up to 187,000 psi 
@ ABRASION RESISTANCE 
Demonstrated by use for sand blast 
nozzles. 
HEAT RESISTANCE 
Softening temperatures up to 1971° C — 
THERMAL CONDUCTIVITY 
Coefficient (c.g.s. units) up to 0.0180 
THERMAL EXPANSION 
as low as 2% cumulative at 700° C Send for this helpful bulletin 
giving complete data on 
Metallized Ceramics mechanical and electrical prop 
erties of all Frenchtown En 
gineered Ceramics 


renchtown 22sss<<" 


86 MUIRHEAD AVENUE TRENTON 9, NEW JERSEY 


*Grinding and extrusion facilities « NICOTE® 
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A wide variety of smaller, lighter, more versatile linear and rotary actuators. One can 
be adapted to your specifications. 


© 25% smaller, lighter because gear train and motor blended into single, unique 
homogeneous unit. 

© 180,000 #/in.* yield strength steel used in all gears. 

@ New high stability limit switch can be adjusted internally or externally. 

© Unique design positive mechanical stops. 

© Exclusive overload clutch dissipates extremely high forces in “impact” stopping. 

LINEAR ACTUATORS 

* 


0.0018” end play in screw and nut. Specially designed acme screw made to AGMA 
pitch diameter standards but held to much closer tolerances than specified by any 
known standard today. 

© Exceptionally long life due to new different continuous self-lubrication on acme 
screw, 

©® Rate adjustable from 1.6” to 30” per minute. 

ROTARY ACTUATORS 

@ 3:1 to 523:1 gear ratio range available 

© 60° to 360° travel. 

© 2° maximum backlash on output shaft. 


LINEAR LINEAR LINEAR LINEAR ROTARY ROTARY 


PART NO ACT-3000 ACT -2425 ACT-47 ACT-2439 ACT-2274 ACT-2408 


1 WITH 


WEIGHT 1.5% STROKE 





NORMAL OPERATING 10.5 IN. PER MIN, 2.9 IN, PER MIN 0.5 IN. PER SEC 5 RPM AT 200 RPM AT 
RATE & LOAD 1800# IN. /MIN. 200 LOAD 10 LOAD 2404 LOAD 2504 IN a4 IN 


TEMP. RANGE “°F TO Soo" F 45° F TO 260° F so" F TO 250° F 65° F TO 280° F 55° F TO 160° F 


VOLTAGE 27% V.0.C 2 V.0.C 28 V.D.C 27 V.0.C 


Write for further details, stating your requirements. 


Other products include Servos, AC Drive MANUFACTURING CO. 
Motors, DC Motors, Motor-Gear-Trains, your rotating equipment specialist 
Fast Response Resolvers, Servo Torque 
Units, Synchros, Reference Generators, 


Tachometer Generators, and Motor Driven Avionic Division 


Blower and Fan Assemblies. RACINE, WISCONSIN 


Want more informetion? Use post card on last page January, 1956 ELECTRONICS 





Since 1937 Librascope has earned and 
achieved —on an ever expanding scale 
a position of leadership in the design 
development and manufacture of 
computers, automat controls and data 
handling systems for military and 
industri il applic atvions 

I ibrascope, through a unique 
combination of electronic, magnetic, 
mec hanic al and optic il tcc hnique 
consistently demonstrates an out tanding 


facility for the production of precision 


| he a instrumentation ind device 


The creative ability of an exce ptiona 


Capacity - engineering 


tall ind the production 
capacity of a superbly equipped 


200,000 sq. ft plant facility can be 


cy fon used on your compute! control 


proble m. Consult | ibrascop today 


eeeeen 
@ ® *-. 


Achievement 


ra pe 


ENGINEERS learn about Lil 
ve “Project De velopment Teams 


write Mac McKe igue, Personnel Dire 





announcing a new era in microwave measuring! 


2 KMC 


TO 


12.4 KMC 


Broad band amplification 


Amplitude, pulse modulation 


eS AR CRC CCC CL 


Constant gain, output 


-hp- TRAVELING-WAVE TUBE AMPLIFIERS! 


-hp- 490A -hp- 491A -hp- 492A -hp- 494A 


With the introduction of two brand-new travel- 
ing-wave tube amplifiers, Models 492A and 
494A, -hp- now offers you a totally new stand- 
ard of electronic measurement one that 
brings the ease, accuracy and versatility of 
low frequency measurements to the microwave 


range 2to 124 KMC! 


Think what this means! With these -hp- in- 
struments you can eliminate klystron starting 
delay and jitter, make wide dynamic-range an- 
tenna tests and SWKR measurements, generate 


Want more information? Use post card on last page 


a stable power level, calibrate CW Doppler 
radar systems, calibrate attenuators over a 
wide range, FM a high stability SHF source, 
amplify wide band width signals containing 
complicated modulation. These are but a few 
of the ways -hp- traveling-wave tube amplifiers 
provide straightforward solutions to complex 
measuring problems—or do routine labora- 
tory measurements better and faster. 


New -hp- 192A (4to 8 KMC), 494A (7 to 12.4 
KMC) and the established -hp- 490A (2 to 4 
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KMC) 


providing unique versatility 


are low 


pulse, phase and frequency modulation. 


-hp- 491A is a power amplifier providing 1 watt 
output and 30 db gain for the frequency range 
2 to 4 KMC. This instrument, together with a 
1 mw signal generator such as -hp- 616A, pro- 
vides a highly useful 1 watt source for “S” 


band testing. 


All -hp- traveling-wave tube amplifiers use the 
exclusive -hp- coupling system with two sepa- 
rate helices for full transfer of energy over a 
broad frequency band. All have front panel 


level, high gain instruments, 


of amplitude, 


controls for varying grid or anode and helix 
voltage, and a meter and selector for measur- 
ing basic currents in performance evaluation 
or continuous monitoring. Modulation connec- 
tions are also brought to the front panel for 
greater convenience. During normal operation 
of the amplifiers, no adjustments are necessary. 


To do away with critical pre-operation adjust- 


ments of traveling-wave tubes, and assure that 


WRITE NOW FOR APPLICATION NOTES! 


Explains how to use -hp- TWT Amplifiers as sensitive linear detee- 


tors, buffer-isolators, narrow band low noise level amplifiers and 


many other new applications. Sent immediately 


obligation. Write today! 


SPECIFICATIONS -hp- 490A 


Frequency Range 2 KMC to 4 KMC 


Gain 35 db minimum 


Out t Power 
Jutpu ” 10 milliwatts minimum 


into 50-ohm load 

Less than 25 db 

0.015 Msec 
0.035 -sec 

50 volt peak 


Noise Figure 
Pulse Rise & Decay Tir 
Modulated Pu 
Amplitude M 


Voltage 


Approx 


Delay 


Approx 
»dulating Approx 
positive pulse will pro 
duce a 40 db change 
in rf power output 
Sensitivity, approxi 


mately | db/volt 
Helix M 


Voltage 


dyiatine * 
6 30 volts peak 


Approx 
to peak provides 360° 
shift 
pedance | megohm 
At least 
signal level 

SWR less than 2 


SWR less 


phase Input im 


Hum & Spuriou 
Modulatior 


30 db below 


50 ohms, 
Output Inte 50 ohms, than 3 
7° wide, 10% 
18 deep. 55 Ibs 
115 volts 10%, 50 
60 cps, approx. 125 w 
Huggins Laboratories HA-! 


$1,100.00 


high 


-hp- 491A 


2 KMC to 4 KMC 
10 db minimum 


1 watt minimum 
50-ohm load 

Less than 30 db 
Mod 
Mod 


Mod 


not provide 
not provide 


not provide 


not provide 


At least 30 db below 
signal level 

SWR less than 2 
SWR less than 3 


50 ohms 


50 ohms 


10% high, 
65 ibs 
10%, 50 


250 w 


7 wide, 
18 deep 
115 volts 
60 cps, approx 
Huggins Laboratories HA-2 
$1,100.00 


Data subject to change without notice. Prices f.0.b. Palo Alto, Calif 


HEWLETT-PACKARD COMPANY 


3576A PAGE MILL ROAD + 
CABLE “HEWPACK" + 


PALO ALTO, CALIFORNIA, U.S.A 
DAVENPORT 5-4451 


SALES ENGINEERS IN ALL PRINCIPAL AREAS 
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Want more information? Use post 


no charge or 


-hp- 492A 


4 KMC to 8 KMC 

30 db minimum 

10 milliwatts minimum into 
50-ohm load 


25 db 
0.015 sec 


Less than 
Approx 
Approx. 0.020 psec 

50 volt peak posi 
tive pulse will produce a 40 


Approx 


db change in rf power level 
Sensitivity, approximately | 
db/volt 

30 volts peak to 
360° 


impedance | 


Approx 


peak. Provides phase 


shift Input 
megohm 

At least 30 db below signal 
level 


SWR less than 2 
SWR less than 3 


50 ohms, 


50 ohms, 


7” wide, 10%," high, 18” 
55 ibs 


115 volts 


deep 
10%, 50-60 cps, 
approx. 175 watts 

Huggins Laboratories HA-3B 


$1,500.00 


t 


ard on last page 


lp 


tubes and helices are properly matched, -hp- 
original equipment and replacement tubes are 
encapsulated in a single unit, This unit is fae- 
tory tested, ready to install and use. 


-hp- 494A 


7 KMC to 12.4 KMC 
25 db minimum 

5 milliwatts minimum into 
50-ohm load 

Less than 25 db 

Approx. 0.015 sec 
Aprox. 0.015 sec 
Approx. 50 volt peak positive 
pulse will produce a 40 db 
change in rf power level 
Sensitivity, approximately | 
db/volt 
Approx. 30 volts peak to 
360° 


Input impedance 50 


peak, Provides 


shift 


phase 


ohms 

At least 30 db below signal 
level 

50 ohms, SWR less than 2 

50 ohms, SWR less than 3. 


7 wide, 10% 
18 deep. 55 Ibs 
115 volts 10%, 
approx. 175 watts 
Huggins Laboratories HA-4 
$1,500.00 


high, 


50-60 cps, 
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ELASTOMER 


FOR ___ua 


PROPERTIES 


EVERYONE Siammesccccrc 


with a problem 


in 


RUBBER APPLICATION 


KEL-F® Elastomer is a fluorocarbon rubber developed by The 
M. W. Kellogg Company. Possessing an unusual combination of 
elastomeric properties, chemical resistance, and thermal stability, 
KEL-F Elastomer can help solve difficult problems of rubber 
application under severe operating conditions. Return the coupon 


below to obtain a copy of this new booklet. 


THE M.W. KELLOGG CO. 


Chemical Manufacturing Division P.O, Box 469, Jersey City, N. J. 
SUBSIDIARY OF PULLMAN COMPANY 


Send me copy of newly published booklet ‘‘KEL-F Elastomer.” 


Chemical Manufacturing Division 
P, O. Box 469, Jersey City, N. J. 
SUBSIDIARY OF PULLMAN COMPANY 


DNR Saito careectcinieptennlineniinpehcilones 
icicle hiaeednsssitie Anis bidieraithctinn 


Company Name a Dale 
ndemark of The M. W. Ke 


rt polymers 


Ta i sacinichitiatasinnrtiiaienit 
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1 THE M-.W. KELLOGG CO. 
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| q MAC AVEC SMELL 


Banother frequency range... 


aE VU 


20kw CW Power Output 


TYPICAL CW OPERATION 
Eimac X590D Amplifier Klystron 
225-400m« 


D-C Beam Voltage. . . « 20kv 
D-C Beam Current. . 2.32 amps 
Powerlnput.. . . 46.4kw 
Power Output... . »« 20kw 
Driving Power . ; - lilw 
0 Pee ee oe  » ae 
Power Gain ... . . « 32.6db 


anes frequency range, 225-400mc, has been spanned with a com- 
mercially available Eimac high power amplifier klystron, The Eimac 
X590D, the first klystron developed for operation at the VHF-UHF 
junction, delivers 20kw/CW power output with only 11 watts drive. 
Its high power gain of 1800 times and efficiency of 43% typifies the 
incomparable performance of Eimac klystrons. 
Incorporation of Eimac’s unique modulating anode gives X590D 
outstanding versatility. It can be 100% modulated to peaks of 40kw 
in AM operation or easily pulse modulated with low pulsing power. 
A new, indirectly heated oxide cathode greatly simplifies cathode 
power and cooling requirements. 
With the X590D, Eimac now covers the 225-1000mc range at high 
power with only four klystron types. Wide range tuning and an easy, 
economical approach to high power UHF transmitters is made pos- 
sible by the Eimac feature of completing RF circuitry outside the 
vacuum system with permanent circuit components, 
Microwave high power is easily obtained by driving an Eimac 
klystron amplifier with existing low power equipment. 
Transmitters employing Eimac klystrons give incomparable per- Eimac X5900 amplifier kiystron with circuit components permit 
formance and reliability plus unmatched economy, since costly RF ease of transmitter design by equipment manutacturers 


circuitry is not repurchased with each tube replacement. ij : 
: i @ Eimac offers the most extensive sclection of high power 


amplifier klystrons for pulse, CW wad AM applications. 
For information contact our Technical Services Dept. 


EITEL-McCULLOUGH, INC. 


SAN BRUNO, CALIFORNIA 


The World’s Largest Manufacturer of Transmitting Tubes 
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..a@ source you can 
trust for fuses 
of unquestioned 
high quality! 


The BUSS trademark has appeared on millions upon 
millions of fuses used in homes, farms, and in industries, 
as well as electronic equipment over the past 41 years. It 
is a trademark known and recognized by manufacturers, 
service organizations and customers as standing for the 
highest quality in fuses, 


To make sure the BUSS reputation for dependable 
electrical protection is maintained — every BUSS fuse, 
normally used by the Electronic Industries, is tested in a 
sensitive electronic device. Any fuse not correctly cali- 
brated, properly constructed and right in all physical 
dimensions is automatically rejected. 


This careful testing results in fuses that will open and 
prevent damage to equipment when there is trouble on 
the circuit... . and just as important, BUSS fuses won't 
blow when trouble doesn't exist. Users are not annoyed 
with useless shutdowns caused by needless blows. 

So rely on BUSS for all your fuse needs. You will be 
protecting both the product and your good name against 


troubles and complaints often caused by use of poor 
quality fuses. ; 


For more information on BUSS and FUSETRON small 
dimension fuses and fuseholders...Write for bulletin SFB. 


Makers of a complete line of fuses i : ammo anaanin det 
for home, farm, commercial, BUSSMANN MFG. CO. Div: of McGrow Electric Co.) -o taeniptlinnoann Bin 
electronic and industrial use. 


| University of Jefferson, St. Lovis 7, Mo. WI. 156 
aul 
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The ancient mariner’s “marks of mo 
bility’’ were few Today's aircraft 

navigate the celestial sphere with con 

fidence thanks to Kollsman’s scien the mm a rks of mobility 
tific instruments and controls 


In an aircraft, instruments and controls are the very marks of its mobility 
. .. for accurate measurement and observation are the only guides to safe, 
predictable flight. There are no “marks of mobility” more accurate and 
dependable than Kollsman in the seven fields of . . . 


AIRCRAFT INSTRUMENTS 
PRECISION CONTROLS 
PRECISION COMPUTERS AND COMPONENTS 
OPTICAL COMPONENTS AND SYSTEMS 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 
MOTORS AND SYNCHROS 
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS 


Our manufacturing and research facilities . . . our skills and talents, are 


available to those seeking solutions to instrumentation and control problems 


ko | | S Mm qd Nn ae CORPORATION 


+ 


60-06 45th AVE., ELMHURST, N.Y. « GLENDALE, CALIF. « SUBSIDIARY OF Standard COIL PRODUCTS CO. INC. 


Want more information? Use ; ¢ car 


ELECTRONICS — January, 1956 


' 
é 





Where voices are 
powered 


by the sun 


Lineman mounting solar battery on pole 
near Americus, Ga. The battery supplies 
power directly to the line by day and 
alsg charges a storage battery for night 
time use. The solar battery contains 482 
specially prepared ilicon cells, cush 


joned in oil and covered by glass 


A new kind of telephone sys lransistors require litthe powe1 
tem developed by Bell ‘Telephone and this power can be easily sup 
Laboratories for rural areas is plied by the solar battery 
being operated experimentally by : 

Compact and economical, thi 
clectric current derived from sun- 
: transistorized system can carry 
light. Klectric current is generated 


as sunlight falls on the Bell Solar 


several voices simultaneousl\ 
without interference. It ha 
Battery, which a lineman is seen oe e a he 
proved its ruggedness by stand n dis we reeeer erntews ins 
adjusting in position ; aes TOE, RPE EOS 
ing up to heat, cold, rain and : 
Ihe exciting achievement is lightning. It promises more and 
made possible by two Labora- improved telephone service tor 
tories inventions—the solar bat- rural areas and it typifies the 
tery and the transistor. ‘The new Laboratories’ continuing effort 
tem uses transistors to the com- to make American telephony still 


plete exe lusion of electron tubes. better each vear. 


BELL TELEPHONE LABORATORIES AB 


One of the transistor wtual size used in 


IMPROVING AMERICA’S TELEPHONE SERVICE PROVIDES CAREERS Senna Geet chon? ee teen te tan 
equipment and new methor had to be devel 


FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS ped for this project 


| 
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MAKES A WORLD OF DIFFERENCE 
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} 
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RQNIC MANUFACTURERS’ REPRESENTATIVES 


—the Adjustable Span ZlectnoniK Recorder 


Here’s a recording potentiometer that is a real jack-of-all-trades (and master 
of each one) in any development or test laboratory. Just turn the dials, and in 
seconds, you can set it up for the exact range and sensitivity you want. You 
don’t have to do any rewiring or changing of calibrating circuits. 


50-to-1 span adjustment. Millivolt span of the recorder is continuously 
variable over as much as a 50:1 range. Span adjustment is independent of 
zero setting. 


Variable zero suppression. Coarse and fine adjustment dials let you move the 
electrical zero point up and down scale, to concentrate recording on only 

the part of the span in which you’re interested. Zero adjustment does 

not affect span setting. 


Sensitivity adjustment makes it easy to get the recording characteristics you 
want to match the span being used. 


Many optional features: you can choose from recording speeds of 14, 1, 2, 414, 
12 or 24 seconds full scale . . . fully automatic, push-button, or solenoid-actuated 
remote or locally controlled standardization 


Find out how this versatile instrument can save time in your test work, by 
calling your local Honeywell sales engineer . . . he’s as near as your phone. 


MINNEAPOLI3-HONEYWELL REGULATOR Co., Industrial Division, Wayne and 
Windrim Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, Ontario. 


WONTYWILI 


@ REFERENCE DATA; Write Ho neywell 


for Data Sheet No. 10.0-10a, 
“Adjustable Span Recorder."’ BROWN INSTRUMENTS 


Fiat we Coittioly 
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Two Centralab Sub-Miniature Controls 


for limited-space applications where only the very best will do 


Niodel I-tho watt 


Applications Hearing aids, military electronic 
devices, telephone equipment, sub 
miniature radios, and a wide variety 


of other applications 


Model 1 
with knob 


and switch Actual size 


~ 


SEETHER EEE EEE HEHEHE EERE HORE REE EEE 


Size: without knob 
with knob 


CCE EEE HERR e 


%” diam., 


Model ' diam 


1 without 


knob and switch 


eeeeeeeeeeeeeee 


Tested for 
Seven standard tapers. 


New! Viodel G-tho watt 


\. Has completely enclosed switch protected 
against dirt and other foreign matter. 


500 ohms to 10 megohms 
25.000 evcles 


Resistance 


As in all fine things, 
quality is the first 
consideration 


\\ 
x 


AY 


Model 6 with 


switch enclosed 


Designed especially for transistor 
application 


Applications: 


CHT EEE HHH HHH EEE EEE TEE Hee 


Write for new technical bulletins on 
Centralab Model 1 and Model 6 Sub 
Miniature Controls 


Size diam 


Tested for 
Seven standard tapers 


00 ohms to 10 megohms 
15 000 cycles 


Resistance: 


SOSSHSOSHHOOCHSCHSEEOSCHOOCTOS COO O82 eee 


Won \99 


More proof that 


if it’s a job 


do-it yours 


for electronic components, This y a 
propostt 


chance 
wer th 


or 1e85 


. got a 
10 

' 
to win 
‘3 question in 


. just 
s easy 
i 50 words 


it’s a job tor Centralab 


ans 
more 


Centralab’'s 


advanced engineering 
continues to lead 
the component 


industry 


+} 914A I 


@ 565 In € 


SINCE 1922, INDUSTRY'S GREATEST SOURCE 
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thing new: 

you concen 
—and why? 
g editor 
mont 
before J 


tr ate y 


will 


h’s prize ; 
anuary 4 


A leadin 
ner of this 
to us 


win 
your entry 


—<e ’ 


of Centralal 
Duplicate prizes awarded in case of tie 
of Centralah none « 


1 Nothing to buy. Employee ami it sivertismng agency 


not eligible entries become the 


property an be returned 


j 
ina 


OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 





TERS, WATTMETERS, GAL- 
VANOMETERS, VOLUME 
LEVEL INDICATORS, 
SEALED & RUGGEDIZED 
METERS, METER 
RELAYS 


SAT 


Soo STOCK TYPES 


.»~ plus HUNDREDS MORE, custom-built 
from standing tools -~- 


mop, hes ene 
a Oe 4, 


Send us your special meter 

requirements today. Let our 
top-flight engineers work out 
solutions or make recommenda- 
tions best suited to your needs. 


INSTRUMENTS THAT STAY ACCURATE 
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(A) NEW CORE TYPE—A superb new movement that is self shielded, 
remarkably small and light weight. Instruments now equipped with it 
meet the various Military Specifications for Sealed and Ruggedized 
Meters. Shallow, medium, and deep sizes. 


(B) EXTERNAL MAGNET TYPE—The magnet 
structure of this time-proven movement is an 
independent part, permitting a choice of magnet 
material to match requirements. 


(D) MOVING VANE TYPE— (E) NEW BIFILAR SUSPENSION 


This fine movement features a 
high torque to weight ratio. 
With it, Simpson is the only 
manufacturer producing a two- 
inch wattmeter. Movement is 
air damped, sturdily built. 


Shunts and Current 


Transformers available 
to your specifications. 


MYON ELECTRIC COMPANY 


5200 West Kinzie St., Chicago 44, Ill. Phone: EStebrook 9-1121 
In Canada: Bach-Simpson, Ltd., London, Ontario 


ELECTRONICS 


January, 1956 


The preferred movement for 
A-C measurement. Consumes 
remarkably little power. Fea- 
tures Simpson three-way bal- 
ancing and patented balance 
weight locking clips. 


Technical Manual 17 


TYPs* — a brilliant, 
new adaptation of the D’Arsonval 
principle with bifilar suspensions 
that eliminates all friction due to 
pivots and jewels. 
*Simpson-Greibach Movement 


Ray R. Sunpron 


oti gee 





NOW PHELPS DODGE SODEREZE* 
SUITABLE FOR ALL 


Fly-back coil 


"1h 


eC me CU hee ame als) 


without stripping. 


Universal wound 
' Solenoid coil Transformer coil 


First for lasting Juabiig—fiom Mine Markel / 


*Reg. U. 5. Pat. Off 
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GIVES HIGH “Q”. 
CLASS “A” APPLICATIONS! 


New materials assure high “Q”". 


* All essential properties equal or superior 
to existing film wires. 


Positive uniform soldering. No stripping 
or cleaning necessary. 


Phelps Dodge Sodereze represents a new advance 
in ready-to-solder magnet wire. It’s a typical Phelps 
Dodge development designed to keep pace with in- 
dustry’s growing need for wires that handle easily, 
reduce over-all cost and satisfy a variety of operat- 


ing conditions. 


Phelps Dodge Sodereze offers a unique combination 
of improved chemical and mechanical properties 
with the advantage of high “Q’’. The versatility of 
Phelps Dodge Sodereze not only permits its use 
wherever solderable wires have been proven prac- 
tical but suggests new applications, particularly in 


the finer sizes, to replace conventional wires. 
support 


Junior Achievement 
& Any time magnet wire is your problem, consult Phelps 


PUTTING YOUTH 
iN BUSINESS 


Dodge for the quickest, easiest answer! 
8 q , 


PHELPS DODGE COPPER PRODUCTS 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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TAYLOR 


Laminated Plastics 
Vutcanized-fibre: 


Shop Talk 


TAYLOR 


PISRE CO. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL — MELAMINE —SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tips for designers 


Furniture can make good use of the mar- 
resistant, tough surface afforded by Taylor 
Vulcanized Fibre plywood 
table tops. 


combination 


©¢ 


S . 
s.” 
= 2 Fy f (e278 
™.7 © e f 
“< ee 


Terminal strips for high-precision elec- 
tronic instruments benefit by the excellent 
insulating properties of Taylor XXXP-301 
hot-punch phenol laminate. 


rrr 

dH 

Ai 
Heavy bumper blocks for steel mill use, 
made of Taylor Built-Up Fibre several 
inches thick, give long service under severe 
shock and abrasion. 


(0) 


Selenium rectifier plates are insulated by 
washers made of Taylor Grade 353 
phenol laminate . . . chosen for its dimen- 
sional stability and mechanical strength. 


ry) 


TAYLOR FABRICATING 
FACILITIES 


Your production can be simpli 
fied . . 


. inventory headaches cured 


. schedules safeguarded 


. and overall costs reduced by 
having ‘Taylor fabricate finished 
parts to your specifications. 
Efficient, modern facilities are 
ready to serve you. Get in touch 
with Taylor about your specific 
requirements. 


High strength, light weight, excellent insulating and corrosion-resistant qualities make Taylor Epoxy Glass 
Base Laminate the ideal material for tubing in an aircraft fuel gage tank unit made by Avien, Inc, 


When service conditions are tough- 


use Taylor special-purpose laminates 


Designing for severe service? Then 
take a look at what Taylor special- 
purpose laminates can do. Taylor’s 
resin chemists have developed spe- 
cial formulations of melamine, sili- 
cone and epoxy resins . . . for combi- 
nation with a variety of base mate- 
rials. The result is a line of laminates 
which offer the plus performance 


that your new designs may require. 


Taylor epoxy laminates. Retain su- 
perior mechanical properties after 
exposure to high temperatures (above 
430 F)... have outstanding electrical 
characteristics, .moisture resistance 
and resistance to corrosive chemicals 

. setting these laminates apart as 
a means of solving difficult design 
problems. 


Taylor melamine laminates. Excellent 
resistance to arcing, electrical co- 


Want more information? Use post card on last page 


attack 


.- use- 


rona, flame and chemical 
characterizes these materials . 


ful in many electrical applications. 


Taylor silicone laminates. These with- 
stand temperatures up to 500 F ... 
provide insulation where other lami- 
nates thus far cannot be used. They 
also possess high mechanical strength, 
low power factor and low moisture 


absorption. 


Sheets, tubes and rods of these ma- 
terials are available in a range of 
sizes that will give you maximum 
economy of material in your manu- 
facturing processes. 


To help you in the application of 
these specialized materials to your 
specific product, Taylor offers the 
service of its experienced engineering 
staff. Call on Taylor for a consulta- 
tion on your individual requirements. 
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World’s largest line 

of vacuum pumps — 
from 2 cu. ft. per min., 
VY h.p. to 780 cu. ft. 
per min., 40 h.p. 


Vacuum pump performance standards were ing pressures, etc. . . . to make each revolution of 
revolutionized when Kinney introduced the cam a Kinney High Vacuum Pump an economy move 
and piston design . . . establishing new criteria by in thousands of installations . . . in a wide variety 
which all other pumps are judged. Through continu- of applications . . . throughout industrial America. 
ing research, Kinney constantly adds more features Competent vacuum engineers in all our district 
to these superior basic designs . . . controlled gas offices are ready to help you solve your particular 
ballasting . . . dynamic balancing for reduced problem. Send the coupon for details. Kinney Mfg. 


vibration . . . consistently quick recovery of operat- Division, Boston 30, Massachusetts. 


KEN NEY acc. oivision 
THE MEW YORK AIR BRAKE COMPANY (fh) 
3565 WASHINGTON STREET + BOSTOM 30+ MASS Name 


IMTERMATIOMAL TALES GHEICE, 6 WEST 87. HiwW YOUR 6 mY 


Please send Bulletin V54 describing the com- 


Compan 
plete line of Kinney Vacuum Pumps. ompany 


Our Vacuum problem involves Address 


City State 
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fe ils mete 


A LT-E MULTUMITE Switchgear is compact and efficient. It is designed and built to provide 
positive protection ol sec ondary distribution systems with an extra margin ol salety for unin 
terrupted service. Instrument translormers are designed spec ifically for switchboards 


Natvar 400 Extruded Vinyl Tape is used on this Type (.2, 5,000 volt, 600 amp. primary —> 
translormer coil to protect the instrument circuit, because it has good dielectric strength, requires 
fewer laye rs than VC, is flexible enough to conlorm to sharp bends without wrinkling, and 


because it has adequate heat resistance. 


= 
Ke more than 60 years 1-T-E has been known in the electrical industry 
for the quality of its products. This reputation has been maintained through 
sound engineering and manulac turing skill. 
Component parts and materials that go into |-T-E Switchgear are the finest 
obtainable, and are carefully coordinated into efficient functional units. 
Natvar 400 extruded vinyl tubing and tape and other Natvar flexible insula- 
tions are used because they consistently meet I-T-E’s rigid requirements. 
Natvar 400 and other Natvar flexible electrical insulating materials are 
3 Pp? ne ed «Tl. . . . ‘ ° 
° a bi ned? available for immediate delivery, either from your wholesalers’ stocks or 
° a a-v* . direct from our own. 
wn \eevi™ - 
ind on , qubl o 
Vn 
|= eae guste | CORPORATION Ii 
‘ ’ 
|e seven ween 4 
° 


FORMERLY THE NATIONAL VARBNISHED PRODUCTS CORPORATION 


o Ext ate 
\ k of Cc TELEPHONE CABLE ADORESS 
As : RAHWAY 7-6800 NATVAR: RAHWAY, WN. J. 


\ _« 201 RANDOLPH AVENUE e WOODBRIDGE, NEW JERSEY 


} 
} 
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TYPE P PORTABLE DYNOGRAPH 


Single and Oval channel Units—all performance speci 
fications ore identical to those of the console model — 
Chart speeds from 1 to 100 mm. per second 


OFFNER 


Six channels— accommodates 


up tosix Type 146 amplifiers 


with input couplers, uses roll 
or folded charts—eight chart 
speeds, | to 250 mm. per 
second. 


| Speed plus sensitivity 
fo Pods | —15 microvolts d-c per 
millimeter—1 /120th 


jt .} | second deflection time 
| | 


Ls 


IF YOU COMPARE—YOU WILL SELECT THE OFFNER DYNOGRAPH! 


Compare the direct writing oscillographs on the market to- vi + Large, easy to read 
day. If you do, you will select the Offner Dynograph because , permanent PesEree 

J , over 8 cm excursion 
only the Offner Dynograph has these features: 


15 microvolt per millimeter d-c sensitivity... Abso- 
lute drift-free stability ... One amplifier for d-c ampli- 
fication, resistance and reluctance gages... True dif- 
ferential input, isolated from ground... Rugged, low a id Sidatanesiectiah 
resistance movement. oie a mavnelveniie torque returns stylus to 


base line—even with 


No other direct writing oscillograph on the market has any 
paper stationary 


of these features! The Offner Dynograph has all these fea- 
tures and many more!—because the Dynograph uses the 
exclusive patented Offner chopper amplifier. This amplifier 
must be distinguished from a chopper stabilized amplifier, 
which merely reduces, does not eliminate drift, and provides 


none of the other features of the Offmer Dynograph. 
; s Completely stable— 
If you want the widest versatility, highest accuracy, greatest has absolute zero base 


reliability in direct writing high speed oscillographs—com- | line drift. 
pare them all! You'll select the Offner Dynograph. 
Portable and Console Models. Write for a demon- 
stration by our Engineering Representatives in your 


: area. Compare—and you will select the Offner 
Dynograph. 
OFFNER ELECTRONICS INC. 


5324 N. Kedzie Avenue, Chicago 25, U.S.A. 


Write for your copy of Bulletin L-742. Get com- 
plete details and application information on both 
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This year its 


KINGSBRIDGE 3 


March 19-22 for the 
New York City | Radio Engineering Show 


For the third year in succession, the great annual IRE Radio 

Engineering Show will open its doors to the industry for four Over 700 
spectacular days at the Kingsbridge Armory and Kingsbridge 

Palace in New York City. As in the preceding years, the Show og 8 

will be filled to capacity with 704 exhibits and displays of the Exhibitors 
latest and newest developments in radio-electronics. 

Is it too big? Not as a true representative of this giant industry ill h | 
More than 200 papers presented by 22 Professional Groups at Wi S OW a 
the Convention's 55 technical sessions are an accurate index . 

to new research and development...and the 704 exhibitors th t IS NEW 
represent about 80% of the productive capacity of the industry a 


.. not one whit larger than necessary to keep pace with elec 


tronic America today! | | | in radio- 


Plan now to attend the industry's most vitally important Show 


vie Over 42,000* meet! electronic 


*At the 1955 Show, 42,133 men and women from coast to coast 


7 “ 
and every field of radio-electronics attended the Radio Show. This engineering | 
year, attendance is expected to go even higher. Don’t miss it! ” 


THE INSTITUTE OF RADIO ENGINEERS 
1 East 79 Street, New York 
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Pty relat ilae 
Leaders in Electronics 
on Good-All Capacitors | “IL TYPES 


het] ‘tical f F s Good-All produces a broad line of hermeti 
. Whether for a cr . racth of a secc or 
ritical fraction of a second or cally sealed tubular and bathtub capacitors 


for a long life of trouble-free performance. Our to specifications MIL-C-25A. Custom designs 


technical and production people gain real satisfac of various metal enclosed styles can also be 


. . . . . yrovided to yo ndividual cificatior 
tion from working out capacitor problems with Pe ee sal aac 


design and component engineers. The confidence of 
. MYLAR TYPES 


these engineers in Good-All “know-how” has con 

tributed greatly to our rapid growth in the industry The space-saving size and extremely high IR 
of Good-All Mylar* types are ideal for many 
special purpose applications. These are avail 
able in several metal enclosed designe as well 


as in ceramic or plastic impregnated tube 


Our engineers are ready to work with you on special 


*lDuPont's trademark for polyester film 


applications.,Write, wire or phone for 
‘ifications and quotations. 


GOOD-ALL ELECTRIC MFG. CO. Goodali Bidg + OGALLALA, NEBRASKA 
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Berkeley 


gf THE POLES 


a totally — 
concept of 


industrial instrumentation 


a aan 


FERRISTOR 


idalinaa’ 


Brings You High Speed Counting 
and Control Without Vacuum Tubes! 


Utilizing rugged BERKELEY Ferristors* to 
perform most vacuum tube functions, new 
BERKELEY industrial counting and control 
instruments offer electronic speed and 
precision plus the unfailing reliability, 
simplicity and long service life of electro- 
magnetic devices: 


featuring 


RELIABILITY—designed for 
continuous duty! 


RUGGEDNESS—immune to shock, 
vibration, overload! 


‘SIMPLICITY— paaionns he 
regular plant mens ! 


“TUBELESS’ Decimal Cour ting Unit right) generates ‘ath the 
heat of vacuum tube model (left no component in the 


Ferristor* DCU operates at more than 25% of its ratings 


CONTINUOUS-DUTY RELIABILITY — rug 
ged encapsulated Ferristors*, devel 
oped and manufactured by Berkeley, 
are immune to damage caused by 
shock, vibration, moisture and over 
loading. They're non-aging, require 
no filaments, operate at extremely 
low current and voltage levels; pro 
duce little or no heat. 


INSTALLATION, OPERATION, SERVICING 
BY REGULAR PLANT PERSONNEL — no ele< 
tronic ‘experts ‘required! Connections 
made on clearly-marked terminal 
strips, with standard industrial wiring 
procedures. Simple tamper-proof ad 
justments; sturdy, easily-understood 
controls! 


LONG COMPONENT LIFE — circuits op- 
erate at a fraction of component rat- 
ings. Elimination of excessive heat 
ends heat-caused deterioration and 
instability, permits use of dust-tight 
enclosures (no ventilation needed). 


ark 





pee eennninneeennar re a totally NEW concept of industrial instrumentation 
Berkeley Series 5840 Long-tite MAGNETIC pual Preset Controller 


Counts at rates to 10,000 per sec, produces elec 
trical output signals at any two preset totals 
Absolute accuracy. Operates from photocells 
magnetic pickups electrical contacts. Built-in 
DPDT output signal relay operates solenoids 
solenoid valves, power relays, other control de 
vices. First signal may be used to slow down 
operation preparatory to stop at final (second 
count, etc. Has only two vacuum tubes (vs 54 
in electronic model), both used in low-level rf 
oscillator-power supply. Simple marginal test 
indicates approaching tube failure permits re 


placement before failure occurs 


BRIEF SPECIFICATIONS 


ount Rate. 10,000 counts per sec 
Input Sensitivity: 0.1 ma p-p into 10k load 


Output Signal: From built-in DPDT relays 
contacts rated at 5 amps (non-ind 


Accuracy: Absolute 


Power Requirements: 105/130 or 
210/230 v. 60 cycle, 85 w 


Dimensions, Weight: 18%” W x 8%4”H x 
13%”D; 50 Ibs 


Price (f.o.b. factory). Model 5846 
(6 digit) $1,295.00 


TAMPER-PROOF, dust-tight 
transparent cover can 
be locked to prevent 
re-setting by unauthorized 


personnel 


SWING.OUT chassis 
construction simplifies 
installation, inspection 


and ser vieing 


APPLICATIONS 


Control of counting, weighing, sorting, 
packaging, shearing, metal forming, 
coil winding equipment; cut-off of mo- 
tors, turbines, jet engines at precise 
predetermined rev count of speed, 
computer timing, etc. Continuous-duty 
reliability makes new MAGNETIC Preset 
Controller ideal for all process and 
production control applications where 
elimination of costly downtime is a 
vital factor. 


Berkeley Model 7650 Long-life MAGNETIC EPUT* Meter 


Measures events occuring during precise 0 lL, 
1 or 10 sec time interval, displays results in 
digital form. Operates from photocell, magnetic 
pickup or any suitable transducer to measure 
pressure, temperature, flow, velocity, viscosity, 
frequency, rpm, or to count events or objects 
at rates to 40,000 counts per second 


Only three vacuum tubes used (35 in compar 
able electronic model) in rf oscillator-power 
supply operating at low levels. Simple mar 
ginal test indicates approaching tube failure, 
permits replacement before failure occurs. Has 
digital count-down time base for precise 


gating: no adjustment of time base required 


BERKELEY Long Life Magnetic EPUT* 
Meters and Magnetic Controllers are 
ready now to serve in your laboratory, 
inspection rooms and test cells, on your 
production, processing or packaging 
lines. You'll be hours and dollars ahead 
to call your nearest BERKELEY represen- 
tative or write us now for complete data. 
Please address Dept. G-1. 


BRIEF SPECIFICATIONS 


Count Capacity: 5 digits 

Counting Rate: 0 to 40,000 per sec 
Time Base: 0.1, 1 or 10 sec 
Accuracy: = 1 event 50 ppm 


Input: 0.3 ma p-p into 10k load 


Power Requirements: 105/130 or 
210/230 v. 60 cycle, 100 w 


Dimensions, Weight: 18%&”W x 8%”H x 
14%”D (overall); 55 Ibs 


ahaa] 


2200 Wright Avenue + Richmond 3, California 


APPLICATIONS 


Aircraft, automotive, jet or piston 
engine test cells, dynamometer test 
stands; laboratory or production tach- 
ometry systems; process control sys- 
tems; data reduction systems; hydraulic 
and pneumatic servo testing; accelera- 
tion-deceleration determination; meas- 
urement of linear or centrifugal speeds, 
forces, strains; measurement of any 
optical, electrical, mechanical or phys- 
ical event occurring during a precise 
time interval. 


BECKMAN INSTRUMENTS, 





Tests show two CATHALOYS 
most versatile cathode materials . 


New alloys from Superior Tube 
simplify selection, prolong tube life 


Now the engineer’s job of selecting the right cathode alloy for 
practically any electron tube can be a simple choice between two 
new CATHALOYS from Superior Tube. 


> 
25 4 


a 


CaTwatoy A-32* is an active alloy characterized by rapid activation, 
high emission level throughout life, absence of interface impedance, 
and very low sublimation. These remarkable advantages are the 
result of using aluminum in place of silicon or magnesium as the 
reducing agent. The addition of a small percentage of tungsten 
also makes A-32 approximately 50% more shock resistant than 
cathodes without tungsten. Thus A-32 is suitable for virtually 
any active alloy application, including ruggedized tubes. 


a 


od 
ee oe 


Catwatoy P-50 is a passive alloy of carefully controlled analysis 
that is commercially available in WeELDRAWN?t cathodes as well as 
Lockseam.{ It can be made in WELDRAWN form because of its 
capacity to take much more severe reductions in cold drawing 
without rupture than other grades of passive alloys. P-5O is 
identical in composition with the well-known ASTM Grade 21. 
The important difference is in the method of melting which im- 
proves the uniformity and completeness with which deoxidation 
is accomplished. All heats are tested in Superior Tube’s laboratory 


before being approved for production. 
ON TEST. Laboratory photo of test diodes used in Superior Tube’s 


Ask for complete technical reports on both these new CATHALOYS, electronic laboratory. Under exhaustive tests, the new Cathaloys 
Write Superior Tube € ye 2500 Germantown Ave., Norristown, Pa. display performance characteristics not present in other alloys. 


*Patent applied for 1 TM Reg. U.S. Pat. Off., Superior Tube tManutactured under U.S. patents Nore. Cathaloy is a trademark of Superior Tube Co., Reg. U.S. Pat. Off 


CATHALOY A-32-—-3750 psi Tungsten-free cathode alloy~-2500 psi WELDRAWN PASSIVE ALLOY. Typical uses for Cathaloy P-50 are in 
50% STRONGER. High temperature tensile testing machine proves Weldrawn cathode sieeve shown at right and in disc cathode 
Cathaloy A-32 approximately half again stronger than tungsten shank atileft. Heretofore, passive alloys have not been commer- 


free cathode alloys cially available for these application: 


oe All analyses .010” to %" 
OD, Certain analyses in 


The big name in small tubing 
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MP—MOLDED PLASTIC 


Subminiature Package Types — Others Available 


‘TYPES SHOWN BELOW 
. ARE AVAILABLE IN 


[an OnenAeee 


Our Network Designers can solve your 
space problems in filters, discriminators 
and delay lines with the subminiature 
toroids. 


Inquiries are invited. 


COMMUNICATION ACCESSORIES COMPANY 
HICKMAN MILLS. MISSOURI e PHONE KANSAS CITY. SOUTH 5528 
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WESTINGHOUSE 


BALTIMORE DIVISIONS 


opportunity 


for experienced electronic engineers seeking long-range 
positions of responsibility and opportunity. 


Current opportunity at the Westinghouse Baltimore 
Divisions combines most of the ordinary advantages — 
such as good income and employe benefits — 
with a foremost program of professional recognition, 
advanced education at company expense, and long-range 
development work that is creative and interesting. 
Work in modern facilities that are ideally located. 
Apply today! 


OPENINGS 
EXIST IN THE FIELDS OF: 


*CIRCUITRY *FIRE CONTROL 
*MICROWAVES SYSTEMS 
*SERVOMECHANISMS *ANALOG COMPUTER 
“MAGNETIC DESIGN 
AMPLIFIERS *TRANSFORMERS 
*PACKAGING “VIBRATION 
“DIGITAL COMPUTER “RADAR DESIGN 
PROGRAMMING *FIELD SERVICE 


TO APPLY 


Send letter outlining your experience to— 
Technical Director, Dept. 284 
Westinghouse Electric Corp. 

2519 Wilkens Avenue 
Baltimore 3, Maryland 


you can ee SURE...1¢ iS 


&3 ‘Westinghouse 


pe ee 


ee 
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haere 


rorque of an engine balancer 
shaft is recorded by Brush in 
strumentation in this set-up at 
Caterpillar Tractor Co. Test data 
helped Caterpillar engineers 
reduce vibration, improve engine 
performance 


Qa 


ELECTRICAL MECHANICAL 


——— ee 








When you want to measure it 
look to Brush Recording Systems 


A boxer’s punch, a heart’s con- 
traction, a piston’s thrust—you 
can measure almost any form 
of force with Brush Recording 
Systems. These versatile in 
struments give you the answers 
in writing, charting instanta 
neously as phenomena occur. 
Brush offers a complete line of 
portable, console or rack 
mounting oscillographic sys- 


BRUSH ELECTRONICS 


tems for recording 1 
channels of data. 


, 2,4 or 6 


These and other Brush in 
struments can help you in 
virtually any measurement 
problem involving electrical, 
mechanical, heat, light, sound 
or nuclear quantities. For com 
plete information, call or write 
Brush Electronics Company 


COMPANY 


INDUSTRIAL AND RESEARCH INSTRUMENTS 


PIEZOELECTRIC MATERIALS . 


MAGNETIC RECORDING 


ACOUSTIC DEVICES 


Division of 


EQUIPMENT ANO COMPONENTS Cleuote Corporation 


in 





Piss 


NUCLEAR 


NEW IDEAS 
IN MEASUREMENT 
FROM BRUSH 


Chooses best recording speed. 


Test engineer has a choice of up to 16 recording 
speeds on this Brush Recording System. Result—he 
can choose the best speed for the signal being mea 
sured for optimum accuracy and clarity of chart 
records. Wide speed range helps economize on chart 
paper too! Systems like this can record a wide range 
of electrical or mechanical variables 


How well does he breathe? 

This diver is entering a pressure chamber 
for a “dry-land dive” at various simulated 
depths. Through strain transducers, Brush 
recording instruments chart the pressure of 
the diver’s breathing and the rate of air flow 
Tests help evaluate physical effects on the 
diver as well as performance of equipment 


Keeps the music sweet. 


This test set-up at Hammond Organ uses a Brush 
Frequency Response Recorder to test the ringing 
lead of tone cesenntinas circuits. Brush offers an Call BRUSH for the answer! 
integrated line of precision equipment for mea | 
suring sound, noise, vibration, analyzing frequency ; 
spectra, etc. Chart records simplify analysis and 57s ment problems, call your 
provide permanent records of tests 


For help in your measure 


nearby Brush representative 


Counts anything? 4 or write Brush Electronics 
The “Countess” —Brush's outstanding digital Company, Department 777 
counter—counts anything up to 100,000 pulses per 3405 Perkins Avenue, Cleveland 14, Ohio 
second. Unit requires only one-half the voltage 
one-fourth the power needed by conventional 
counters. The result is less heat, greater reliability 
Use the Countess as a component in equipment 
for testing, controlling, computing, et 


Your request will receive prompt attention! 


BRUSH ELECTRONICS a COMPANY 


INDUSTRIAL AND RESEARCH INSTRUMENTS i a 
= 


PIEZOELECTRIC MATERIALS * ACOUSTIC DEVICES en Division of 


MAGNETIC RECORDING EQUIPMENT AND COMPONENTS _ Me Clevite Corporation 





Capacitors made with new Du Pont MYLAR* 


help Motorola obtain essential space savings 


“In designing our top-selling portable 
radios, the essential element of compact 
ed through the help ot 
vith Du Pont‘Mylar 


reports Motorola, Inc. “Smaller « ipaci 


ness was achie' 


capacitors m ide 


Lors are poss ible because‘ M ylar’is tough 
thin, and has high dielectric strength 
In addition, the moisture insensitivity 
of these new capacitors assures superior 
performance, whether on the hot, humid 


beach or in cool mountain air.’ 


This successful product innovation is 
only one example of the way an imagi 
industry is putting the unique 


Mylar’ poly 


ester film to profitable use. From metal 


native 
properties of Du Pont 


lic yarns to smaller transformers for 
guided missiles, Du Pont*‘M ylar’’is mak 
ing possible better products at lower cost 


in a wide variety of fields. Here’s why 


‘“‘Mylar’’ has a tensile 
20,000 pounds per square inch, It has 


strength of 
greater dielectric strength than most 
known insulating materials, and an im 
pact strength at least twice that of any 
known commercial film. What’s more, 
Du Pont “Mylar’’ 


ture and solvents, and remains flexible 


is resistant to mois 


DU PONT 


MYLAR 


POLYESTER FILM 


Better Things for Better Living... through Chemistry 


**Mylar” ia the registered Du Pont trade-mark for ita brand of polyester film 
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and stable over a temperature range 
extending from —80°F. to 300°F 

How about your product? There may 
bea way “Mylar’’ cansolve those knotty 
problems and improve over-all perform- 
ance. Mail the coupon today for a fact- 
filled booklet telling you more about 
this new versatile film—‘‘Mylar.”’ 
E. 1, du Pont de Nemou 
Film Department, Room E-I, 


Wilmington 98, Del 


Please send me somple and further 


Mylar” polyester film 


Nome 
Firm 
Street Address 


City — 





A Wide-Deviation 


i; 


ty sta bs ea dacdige 


F. M. DEVIATION METER 


MARCONI 


F.M. DEVIATION METER 
TYPE TF 928 


Carrier Frequency Range: 
20 to 100 Mc. 


R. F. Input Level : 
55 mv to 10 v 


Deviation Measurement Ranges: 
100, 200 and 400 ke full-scale 
Accuracy of Deviation 
Measurement : 

3° 


F.M. DEVIATION METER Type TF 928 
accurately measures the frequency deviation of f.m 
transmitters operating at carrier frequencies in 
the range 20 to 100 Mc.* Designed to accommodate 
wide-deviation systems employing modulation fre- 
quencies between 50 cps and 120 kc, the Meter has 
three deviation measurement ranges extending 
from 0 to 100, 200 and 400 kc respectively. A par- 
ticularly valuable feature of the design is the 
inclusion of a self-checking arrangement introdu- 
cing an oscillator crystal into the grid circuit of the 
second i.f, amplifier stage. At the same time, an 
alternating potential is impressed on the screen of 
the ensuing tube which suppresses the generated 
frequency at alternate half-cycles; this produces a 
test signal of constant effective deviation against 
which the deviation scale may be standardized 


* oF 1) Me using oscillator harmonics 


MARCONI eV ie aE 
INSTRUMENTS 44 NEW STREET NEW YORK 4 


CANADA: CANADIAN MARCONI COMPANY, 
MARCONI BUILDING, 2442 TRENTON AVENUE, 
MONTREAL. 


ENGLAND: Head Office: Marconi Instruments Letd., St. Albans, Herts. Managing Agents in Export: Marconi’s Wireless Telegraph Co. Ltd., Marconi House, Strand, London, W.C.2 


TC74 
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Engineered Wiring—and why Rome 
Synthinol” protects it from heat, corrosion, 
solvents and moisture. 


You can avoid failure of hook-up and control wiring 
because of inferior insulations or construction, by 
using Rome Hook-Up, Machine Tool and Control 
Wires. Rome wires are made to stand up under high 
speed, automatic operation day after day. 


Hook-Up Wires 
Rome Synthinol is UL approved for 80°C.—has high 
resistance to acids, oils, alkalies, moisture and flame. 
Rome Synthinol 901 is UL approved for 105°C, 
has all the advantages of regular synthinol plus 
higher resistance to heat deformation, shrinkage and 
cracking, and improved solderability 
Also, Rome makes Rome Hi-Temp, a rubber in 
sulation with great heat and moisture resistance 
UL approved for 75°C... . and a full line of special 
and standard commercial and military hook-up wires 


ee) ' 
A, Le 


26: 
8) 


FERRREEEET 


Machine Tool and Control! Wires 

Rome insulates its machine tool and control wires 
with synthinol to proof them against high ambient 
temperatures and corrosive conditions. They con 
form to National Machine Tool Builders’ Association 
Standards and are UL approved as Type TW with 
end use approval for 80°C. operation in air; and in 
oily, moist locations for 60° operation. 

Rome Synthinol and Synthinol 901 are thermo 
plastic compounds designed for exce ptional resist 
ance to high ambient temperatures, corrosion, oil 
and chemical solvents. Synthinol-insulated wiring is 
espec ially suitable for machine tool use. It is avail 


~ 
os 
a] 
~ 
- 


able in a variety of permanently clear colors, solid 
or with spiral markings. 

Send for complete data and specifications on 
Rome Hook-Up Wires, Machine Tool and Control 
Wires. They're available in special and standard 
constructions Without this control panel, equipped with 
dependable wiring, relays tarter smal linnit 
switches, the machine operator would do 
most of the work Automation takes the 
machine through complex cycles without op 


erator attention, 


Once the hopper is loaded, this machine auto 


matically grinds roller bearing races to pre« ’ 
cn ae oe It Costs Less to Buy the Best 


machine also true are 
dresses the grinding wheel—automatical 


ROME ae 


This machine is built for automatic machin 
ing of a specific automobile part. Machine % 
tool and hook-up wires carry the power and ME. 


signals which make its automation possible 
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(METRUMEMT CORPORATION 


Accuracy better than 0.05%. 
Maximum interaxis error as low as 1’. 
Very low distortion. 

60 or 400 cps. or wide band. 


With or without booster amplifier 
compensation. 


Standard military frame sizes. 


the HIGHEST PRECISION resolvers available 


Reeves’ many years of experience as a pioneer in the field 
has made it possible to manufacture these compact precision 
resolvers in quantity production to a functional accuracy 
of 0.05% without culling—or to an accuracy of 0.03% on 
special order. Harmonic distortion and null voltages are 
held below one-tenth of one per cent. 


REEVES PRECISION RESOLVERS 
AND RELATED COMPONENTS 


Reeves resolvers are primarily designed for 60 and 400 
cps. operation, with or without booster amplifier compensa- 
tion. Special units are available for use at over 100 kc 
bandwidth. The Reeves R600 series is the standard of 
comparison among precision resolvers. Miniature resolvers 
of highest precision are also available. 


Write for the Reeves Resolver Handbook. 


MINIATURE BOOSTER 
PRECISION AMPLIFIERS 
RESOLVERS 


—— 


a 


eae aes REEVES INSTRUMENT CORPORATION 


SHIFTERS RESOLVER A Subsidiary of Dynamics Corporation of America 
CHECKER = 201 East 9ist Street, New York 28, New York 


28V56 
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Farnsworth... VISION beyond 


for defense and industry. . « bring you Farnsworth closed circuit television 
that is second to none! Engineered especially 
for industrial, educational and commercial use 
this new, economical medium is saving time, and 
money in countless applications. 


Yours should be one of them. . . Get the facts 
from Farnsworth. 


WRITE DEPT. CT-156 FOR COMPLETE DETAILS 


FARNSWORTH ELECTRONICS COMPANY 


a division of International Telep! e and Telegraph Corporation 


FORT WAYNE, INDIANA 
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‘The Mullard EL34 can be rightly acclaimed as the 
most efficient high fidelity output pentode tube yet 
produced in Britain. It is being fitted in many of 
the British sound reproducing equipments which 
are becoming increasingly popular in the United 
States and Canada. 

Used in push-pull ultra-linear operation (dis- 
tributed load), two EL.34 tubes will give 32 watts 
output at a total distortion of less than 1°%, The 
application of negative feedback reduces distortion 
even further, 

‘The EL.34 is equally capable of supplying higher 
power outputs where an increased distortion level 
is acceptable. Under class B conditions, 100 watts 
are obtainable from a pair of EL34 tubes in push- 
pull for a total distortion of 5 %. 

Another significant feature of this tube is its high 
transconductance value of 11,000 umhos, resulting 
in high power sensitivity and low drive require- 
ments 

Supplies of the EL34 are now available for 
replacement purposes from tke companies 
mentioned below. 


Available in the U.S.A. from:— 
International Electronics Corporation, 
Dept. El, 81 Spring Street, N.Y.12, 
New York, US.A 


in 2’tlary 


The British Electronics Industry is making 
giant strides with new developments ina 
variety of fields. Mullard tubes are an 
important contribution to this progress. 


Britain’s 

foremost pentode 
for 25W high 
fidelity equipment 


Principal 
Ratings 


Heater 
6.3V, 1.5A 


Max. plate voltage 
800V 


Max. plate dissipation 
25W 


Max. screen voltage 
425V 


Max. screen dissipation 
Bw 


Max. cathode current 
1ISOmA 

Base 

Octal 8-pin 


Available in Canada from:— 
Rogers Majestic Electronics Limited, 
Dept. IE, 11-19 Brentcliffe Road. 
Toronto 17, Ontario. Canada. 


Mullard 


MULLARD OVERSEAS LTD,, CENTURY HOUSE, SHA; TESBURY AVE., LONDON, ENGLAND 


ae 
Mullard is the Trade Mark of Mullard Ltd., and is registered 


in most of the principal countries of the world. 
MEV} 
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In harness racing as in capacitors you pick the leader by 
looking at the record. That’s why at Cornell-Dubilier, we’re 
mighty proud of our record of new capacitor designs, 
consistent dependability and outstanding field performance 
—a record no other company can even come close to 
approaching. That’s the record of 


cC:-D...45 YEARS OF FAMOUS FIRSTS 
just thr of the h : | s Welee te | - FIRST- 


r El} 


CoRNELL-DUBILIER CAPACITORS 


(MOIAMAPOLIE, (HO BAMFORD AMO FUGUAY EFRINGS, M. 6.) BUBEIOIART. #AGiART CORP CLEVEL AMO, OMG 


THERE ARE MORE C-D CAPACITOS IN | T¢ Y THAN ANY OTHER MAKE 
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NEW DOELCAM PROPORTIONAL AMPLIFIERS 
OFFER GREATEST VERSATILITY IN 
LOW LEVEL D-C SIGNAL APPLICATIONS 


HERE ARE TWO PRECISION AMPLIFIERS incor- The Model 2HLA-3 is both a Linear Indicator 
porating the new Doelcam Second Harmonic and a Multirange Amplifier. The Model 2HLA-4 
Magnetic Converter as the input stage. This is a Single Range Amplifier with provision for 
unique design concept makes possible low noise interchanging range by plug-in units. Both are 
level, high sensitivity and linear output. ideal for either laboratory or production use. 


D-C Indicating Amplifier D-C Amplifier 
Model 2HLA-3 Model 2HLA-4 


Write for Bulletin 1A-7 Write for Bulletin SRA6 


MODEL 214-4 
WHETHER YOUR APPLICATION is in 
the laboratory or on the production line, 
one of these two instruments is ideally 
suited. Their versatility is illustrated in the 
diagrams shown here. The Model 2HLA-3 
The fast thermal response of highly sensi- is both a precision measuring laboratory 
tive thermistors can be accurately measured instrument and a rugged production test 
and recorded. instrument. The Model 2HLA-4 is designed 
for rack mounting as a component part of Dynamic stress measurements made with linear 
a control or measuring system 


HERE ARE SOME PERFORMANCE 
CHARACTERISTICS: 
High Gain — 104 for 2HLA-3 
10° for 2HLA-4 
Low Noise less than 5 microvolts 
equivalent input 
Linear Amplification—better than + 1% 
on all ranges 
High Stability zero drift less than 10 
microvolts 
Rugged withstands inputs of 1.5 volts 


response up to 20 cps. 


Measuring the dielectric leakage current 
of capacitors. SPECIAL APPLICATIONS: These instru- 
ments can be easily adapted to provide MODEL 2HLA-4 
linearity down to 0.1%, isolated input, 


multiple inputs, increased gain, increased 
power output and extended frequency re Temperature control within a small temperature 


sponse. Send us your complete require range. 


Es ‘Doelcam— H) 


SOLDIERS FIELD ROAD 
BOSTON 35, MASS. 


A DIVISION OF MINNEAPOLIS-HONEYWELL 


Production testing of precision resistors or Instruments for Measurement and Control 
potentiometers in a balanced bridge circuit. Synchros ¢ Gyros e¢ Amplifiers « Microsyns « Servo Motors 
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OFFIC! 


NJ] 380 
Market 7-3129 


COAST OFFICE 
A. Stackhouse 
on Blvd 
lit 

ty 4-5931 

BEV H 7666 


SOUTHWESTERN | 

John A. Green ¢ I 

6815 Oriol \ 

P.O. Box 7 

Dallas 9, Tex 

Phone: Dixon 9918 
NADIAN DIVISIO? 

‘ w& C; Ltd 


Montey 

Rio de Janeir 

Sao Paulo, Br 
OTHER EXPORT 
Sylvan Ginsbur 

8 West 40th 

New York 18 


Phone: Pennsylvania 


1500 employees 


27 
by the million for 


making ALL TY 
ALL 17 


000 sq. ft plant area 
ES of variable resistors 
PES of military and commercial applications. 


S 
| 
\ 
Dependable delivery 
cycle due to enormous mass production facilities 


exceptionally good delivery 


A CTS control can be tailored to your specific requirement 
Refer your control problems to CTS specialists today. 


HH He i ee 
en hae PALL 


ELKHART * INDIANA 
FOUNDED 1896 


She Exctustve Specialists tn Precision Mass Production of Varvtatle Reststors 





Printed Circuit 
Precision Resistors 
To meet the requirements for printed circuitry, 
RPC has developed Type P Encapsulated Wire 
Wound Precision Resistors Miniature, single 
ended units designed for easy rapid mounting 


NEW 


on printed circuit panels with no support other 
than the wire leads. Many newly developed 
techniques ore employed in the manufacture 
of Type P Resistors. These units can be oper 
ated in ambient temperatures up to 125°C 
ond will withstond all applicable tests of Mil 
R-IZA, Amdt. 3. Available in 6 sizes, rated 
from 1/10 watt to .4 watt. 14” diameter by 
%," long to %” diameter by %" long. Re 
sistance values to 3 megohms Tolerances from 


1% to 0.05% 


Encapsulated Precision 
Wire Wound Resistors 


RPC Type Lb Encapsulated Resistors will with- 
stand temperature and humidity cycling, salt 
water immersion and extremes of altitude, hu 
midity, corrosion and shock without electrical 
or mechanical deterioration. Type L resistors 
are available in many sizes and styles rang 
ing from sub-miniature to standard with lug 
terminals, axial or radial wire leads. Avail 
able for operation at 105° C. or 125° C. am 
bient temperatures, These resistors will meet 
all applicable requirements of MIL-R-93A, 
Amdt. 3. Type L can be furnished with all re- 
sistance alloys and resistance tolerances from 
1% to 02% 


Wire Wound Precision Resistors 


Type A Precision Resistors ore widely used for 
all general requirements. They are available 
in a wide variety of sizes, styles and terminal 
types. They can be furnished with all resis 
tance alloys in tolerances from 1% to .02% 

Type A will meet the requirements of MIL-R- 
93A, Amdt. 2, Characteristic B. Special wind- 
ing techniques, impregnation and thermal 
aging result in resistors of exceptional sta 
bility, Matched resistors, networks and special 
assemblies can be supplied 


QUALITY 


RESISTORS ... 
ELECTRONICS 


RPC is a widely recognized 
supplier of high quality resistors 
to industry, Government Agen- 
cies and the Armed Forces, 
Advanced production methods, 
modern equipment and scien- 
tific skill enables RPC to manu- 
facture resistors of highest 
quality in lorge quantities at 
reasonable cost. Modern manu- 
facturing plant is completely 
air conditioned and equipped 
with electronic dust precipi- 
tators to insure highest pro- 
duction accuracy. RPC resistors 
are specified for use in instru- 
ments, electronic computers, 
radiation equipment, aircraft 
equipment and scientific in- 
struments, 

Test equipment and stand- 
ards for checking and calibrat- 
ing are equalled by only a 
few of this country’s outstand- 
ing laboratories. Our ability 
to produce resistors of highest 
quality coupled with prompt 
delivery have established RPC 
as a leading manufacturer of 
resistors. Small or large orders 
are promptly filled. 

Representatives in principal 
cities, For full information send 
for latest catalog. 
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Wire Wound Precision 
Meter Multiplier Resistors 


Type MFA and MFB High Voltage Wire Wound 
Resistors are Hermetically Sealed in glazed 
steatite tubes with ferrule ends for maximum 
protection against all adverse environmental 
conditions. Fully meet all requirements of 
JAN-R-29. Special multi-section winding in 
sures greatest safety factor due to low voltage 
gradient between sections. Standard resistors 
up to 6 megohms, 6 KV, 0.5% tolerance 
Higher resistance and closer tolerances avail 
oble. MFA 9-25/32 inches long x 1), inches 
diameter. MFB 5% inches long x 1) inches 
diameter 


High Voltage Resistors 


Type B Resistors are stoble compact units for 
use up to 40 KV. These resistors are used for 
VT voltmeter multipliers, high resistance volt 
age dividers, bleeders, high resistance stan 
dards and in radiation equipment. They can 
be furnished in resistance to 100,000 megohms 
Available as tapped resistors and matched 
pairs. Sizes range from a 1 watt resistor 1 inch 
long x \% inch diameter rated at 3500 volts, 
to a 10 watt resistor 6'4 inches long x % inch 
diameter rated at 40 KV. Low temperoture 
and voltage coefficients. Standard resistance 
tolerance 15%. Tolerances of 10%, 5% and 
3% available. Tolerance of 2% available in 
matched pairs 


High Megohm Resistors 

Type H Resistors are used in electrometer cir 
cuits, radiation equipment and as high resis 
tance standards. Resistance available to 100 
million megohms, (10'* ohms). For utmost sta 
bility under adverse conditions Type HSD and 
HSK Hermetically Sealed are recommended 
Eight sizes from % inch to 3 inches long are 
available. Voltage rating to 15,000 volts. Low 
temperature and voltage coefficients. Stand 
ard resistance tolerance 10%. Tolerance of 
5 and 3% available. Also matched pairs 
2% tolerance 
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leadership in semi-conductors 


from 


“Trunsitron 


SILICON 


Tranitron 


SILICOM POWER 
RECTIFIERS 


GERMANIUM 


Tranjitron 


SUGMINIATURE GLASS 
GERMANIUM DIODES 


Trangitron 


MEDIUM POWER 
SILICON RECTIFIERS 


Send 
for 
Bulletin 


TE-1321 OD 
Trangitron 


HIGH POWER 
SILICON RECTIFIERS 


Send ‘ 
for . . , 
Bulletin : L 
TE-1321 C 


Trangitron 


SILICON BONDED 
DIODES 


Send 


for 
Bulletin 


TE-1308 


Trangitron 


SILICON JUNCTION 
DIODES 


Send 
for 
Bulletin 


TE-1322 


Trangitron °°" 
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All Transitron semi-conduc- 
tors are produced to the most 
rigid military and commercial 
specifications to assure long 
life and complete reliability. 
They provide the trouble-free, 
dependable performance that 
is so essential in modern com- 
plex electronic equipment. 


Whether your requirements 
are for Germanium or Silicon, 
the solution can be found in 
Transitron’s diversified line 
of semi-conductors. A wide 
variety of standard types, 
along with over 300 special 
types, are available. Your 
inquiries are invited. 


Trangitron 


GOLD BONDED GERMANIUM 
DIODES 


Bulletin 


TE.1300 
Trangitron 


MATCHED 
QUADS 


Send 


ie 


Trangitron 


for 
Bulletin 


TE-1310 


AUDIO 
TRANSISTORS 


Send 
for 
Bulletin 


TE.13206 


Trangitron 


POWER 
TRANSISTORS 


Send 

for 
Bulletin 
TE-1320 ¢ 


corporation 


melrose 76, massachusetts 
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a 
ofe / OF 1%... LABORATORY OF 1%...PORTABLE 
STANDARDS STANDARDS 


the primary instrument standards the world over... the portable reference standards, for checking in- 

for instrament checking and maintenance, and wher- struments, certified test work, and laboratory meas- 

ever measurements must be made to a high degree urements. Available as A-C and D-C Voltmeters, 

of accuracy. Available as D-C Volemeters and D-C A-C and D-C Ammeters and Milliammeters, D-( 

Ammeters, and as A-C and D-C Volemeters, Am- and Single Phase A-C Wattmeters, Poly Phase Watt- 

meters, and Single Phase Wattmeters. meters, Power Factor Meters, Frequency Meters and 
Phase Angle Meters. 


“ACCURACY RATED 


‘Weston’s comprehensive selection of accuracy 
ratings enables you to choose instruments which 
exactly meet your measurement needs from every 
standpoint...conservatively rated accuracy, long 
life, low cost. For literature, consult your local 
Weston representative, or write direct. 


WESTON Instruments 


WESTON Electrical Instrument Corporation 
614 Frelinghuysen Ave., Newark 5 N. J.~A subsidiary of Daystrom, Inc. 


S& fx... F1eL> AND SHOP 
INSTRUMENTS 


STANDARDS 


ofe h, OF woe 


Miniature 1)-C portables for accurate measurements 
in shop or field, Available in all required ranges as 
D-C Volemeters, Millivolemeters, Ammeters, Milli- 
ammeters, and D-C Volt-Ammeters. 


the rugged portables for general test work where 
long, readable scales and high shielding are desired. 
Available as D-C Voltmeters, Ammeters, Milliam- 
meters and Volt-Ammeters; and as A-C Voltmeters, 
Ammeters, Milliammeters, and multi-range Amme- 
ters and Voltmeters; A-C and D-C Single Phase 
Watumeters, 
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tes 


8S DESIGN ADVANTAGES 


Cushioned Glass Construction 
High Dielectric Strength 
Design Standardization 

Vacuum Tight Sealing 

Vibration Resistance 
Super Durability j 

Maximum Rigidity : tS 


o 
Miniaturization — ; 


-and COMPLETE 
FACILITIES 


MAIN PRODUCTION FACILITIES IN NEWARK, NEW JERSEY 
The Newark plant houses the main engineering and production facilities at E-1 
Designing, tooling and assembly departments include the most modern methods 
and equipment known to industry, today. 


CONTINUING RESEARCH KEEPS PACE WITH INDUSTRY'S 


NEEDS. The complete research laboratory located in Irvington-on-Hudson in 
New York assures products that anticipate the ever more critical requirements 
of the electronic industry 


THE HICKSVILLE PLANT ON LONG ISLAND IS EQUIPPED 
for all types of electronic production. The Hicksville facility is one of the oldest 
producers of transmitting tubes, x-ray tubes, magnatrons and all forms of 
glass-to-metal seals 


E-| HEADQUARTERS—for Compres- 


sion Seals, Multiple Headers, 
Sealed Terminals, Condenser End We ST source 


Seals, Threaded Seals, Transistor le Maar mee] 
Closures, Miniature Closures, Color i 
Coded Teiainaha: aan UPC Ca oe 


ELECTRICAL renioING 
g IGH 
INDUSTRIES ANeSERVED 


Division of Amperex Electronic Corp. ~ 44 SUMMER AVE., NEWARK 4, WN. J. 


4 


“yu, ga 
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ADIQTRON 


60 Us 


RCA “Special Reds” proy ide that extra “life-line” you need in industrial electronic 
equipment, air, marine, and land-mobile communications, and unattended relay 
and transmission circuits—that extra margin of safety and dependability that 
keeps things going! 

RCA “Special Reds” feature remarkable stability, excellent resistance to shock 
and vibration, exceptional uniformity of characteristics from tube to tube—and 
are backed by RCA for 10,000 hours minimum life! 

RCA “Special Reds” are recommended for initial designs in industrial elec 
tronic equipment. They are excellent as replacements in existing circuits where 
there is a prototype operating under conditions within the ratings of the “Special 
Reds,” 

CONTACT YOUR LOCAL RCA TUBE DISTRIBUTOR TODAY. Ask for 


” 


your free copy of the bocklet “RCA Receiving Type Tubes for Industry and 


_ Communications” (form RED A046 ' 


H 


RCA-5690—Full-Wave Vac- 
uum Rectifier with separate 
heaters and cathodes. 


RCA-5691—High-Mu Twin 
Triode. Similar to the RCA- 
6SL7-GT, but has twice the 


heater current. 


RCA-5692—Medium-Mu 
Twin Triode. Similar to the 
RCA-6SN7-GTB. 


RCA-5693 —Sharp-Cutoff 
Pentode. Similar to the 


ELECTRON TUBES 


RADIO CORPORATION OF AMERICA 
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e don’t use Automation? 


It’s not that we are old-fashioned, here at Karp. Far from it. 
We have one of the best tooled and equipped sheet metal fabrication plants 
in the world. Many of our machines, indeed, are equipped with 


electronic timing controls. 


If the time ever comes when we feel that automation can 
give you finer work than our several hundred skilled craftsmen...we'll 
install automation. But that time is not now—nor in the 
foreseeable future. 

You see, Karp was founded upon a perfectionist’s idea about 
custom craftsmanship. Our methods are paying off because our painstaking 
work to exact specifications results in quality products to you, 
often at “ready-made” economies. And remember —our men who were 
skilled craftsmen ten or twenty years ago are even more highly 
skilled craftsmen today. 


Let us quote you on your next requirement. 


KARP METAL PRODUCTS CO. 


214 63rd Street, Brooklyn 20, N. Y. 
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comand sparks production records 
ae Processing of G-F Germaniy ‘ 
ectifiers produces consistently higher B 


quality components b 
brings rectifj 
Prices down. ee 


G-E Germanium Rectifier Production 
Breaks the 5 Million Mark 


Customer requirements accelerate the production of a full 
line of highly reliable, long-life germanium rectifiers 


£ ex NEW germanium rectifiers were introduced by General Electric 
in 1952 and since then more than 5 million units have been pro- 
duced for industrial and military needs. In effect, this achievement 
represents more than fen billion hours of rectifier life—in hundreds of 
diversified commercial and military applications. 


PROVED QUALITY! Of the 5,000,000 rectifiers produced, 
only a fraction of 1% have required adjustment under 
the terms of General Electric's full year warranty! 


Wide Range of Designs. G-E rectifiers are available in a broad range 
of designs for many applications—for electronic computers, control 
equipment, power supply units, magnetic amplifiers; for military and 
industrial needs requiring custom designs; and for almost any appli- 
cation where DC power is required. G-E Germanium Rectifiers are 
more compact, and weigh less—as much as 75% less than comparable 
rectifiers of other types—and meet the rigid requirements for perform- 
ance established by thé U. S. Navy, Air Force, and Signal Corps. What's 
more, G-E Germanium Rectifiers are warranted for one full year. 


immediate Delivery. Mass production assures fast delivery on all G-E 
Germanium Rectifiers regardless of quantity. For complete informa- 
tion concerning your rectifier needs, contact your G-E Semiconductor 
Representative. Or, write: General Electric Company, Semiconductor 
Products, Section X416, Electronics Park, Syracuse, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


Want more information? Use post card on last page 
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Diffused Junction Germanium Rectifiers 
combine very high forward conductance 
with very high back resistance. The high 
temperature and magnetic amplifier recti- 
fiers feature very low reverse current rat- 
ings at ambient temperatures of 85 C, 


Power of the basic rectifier unit is 
boosted 5 times by adding a copper fia 
Stacked one to twelve fins in series or par- 
allel, the rectifier may be operated as half 
wave, full wave, or bridge circuits, and 
many other types of single or polyphase 
circuits. Typical power ratings are as high 
as 3 amps @ 190 volts; 1.3 amps @ 575 
voles; 5.6 amps @ 140 volts, etc. 


The Medium Power Rectifier has a 5 amp rat 
ng at 200 voles (55°C). Ac 85°C it is rated 
2.5 amps at 100 volts. These rectifiers, stacked 


in series Or parallel, have ratings in thousands 


of watts depending on the design of the cir 
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THE NEW LIGHTWEIGHT 

U.S.A.F. J4 COMPASS SYSTEM 
PERMITS PRECISE FIGHTER 
NAVIGATION AT ALL LATITUDES 


ANOTHER MAJOR GYRO PROBLEM 
SOLVED BY WEAPONS GUIDANCE 
LAB. U.S.A.F. AND KEARFOTT 


This miniature Kearfott Directional Gyro is the heart of the 
U.S.A.F. J4 Compass System, ‘The System provides both 
latitude corrected and magnetic slaved directional gyro 
heading information. Suitable output transmitters are 
incorporated to supply compass data to autopilots, course 
indicators, and other systems requiring this information. 
This system provides all the functions of the Kearfort 
designed U.S.A.F. N1 Compass System with: little loss in 
accuracy despite a 66% reduction in weight, The J4 
Compass System as designed by Kearfott was selected by 
the Air Force “. . . due to its adaptability to product 
improvement and Kearfott’s ability to meet the urgent 
requirements of the Air Force.” 


OTHER KEARFOTT GYROS IN PRODUCTION 


VERTICAL GYROS: Precise verticals with 2 mins. Rano dtl 
vertical accuracy (Bench) weigh 7 pounds and measure 

5%" diam. x 6%" high. Miniature verticals with 15 mins. 

vertical accuracy weigh 3.5 pounds and measure 

3" x 3" x 4" approx. 

FREE GYROS: Designed specifically for missile 

applications with 1° per minute drift. Under 2000 cps 

vibration at 3G drift will not exceed 5°/ min. The gyro 

withstands 60G shock. 


FLOATED RATE INTEGRATING GYROS: 

Designs include 2.5 x 10%, 2 x 10* and 6 x 10° wheels. 
Representative random drift rate .25°/ hour on day-to- 
day basis. Standard deviation for one day run .05°/ hour. 


STABLE PLATFORMS: 3 gyro, 3 and 4 gimbal 

designs now in development, flight test or production are 
suitable for primary gyro reference or for 

inertial applications. 

There is a Kearfott Gyro suitable for every aircraft and 
missile application. Write today for detailed technical data. 


KEARFOTT COMPANY, LITTLE FALLS, N. J. 

Sales & Engineering Offices: 1378 Main Ave., Clifton, N. J. 
Midwest Office: 188 West Randolph St., Chicago, Ill. 
South Central Office; 6115 Denton Drive, Dallas, Texas 
West Coast Office: 253 N. Vinedo Ave., Pasadena, Calif. 
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WALKIEPHONE’ 


PORTABLE RADIO TELEPHONE FOR 

PERSONAL CONTACT WITH KEY MEN 

Policemen, Firemen, Foremen, Airfield Supervisors and many other key men 
are more effective when in constant radio contact with their headquarters. 
The Pye Walkiephone, which weighs only 10} Ib., is ideal for this purpose. 
An outstanding tribute to the Walkiephone was paid by Sir John Hunt, who 


A praised the part it played in the victorious assault on Everest. 
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Telecommunications 


CAMBRIDGE ‘ ; . ENGLAND 


Pye (New Zealand) Led. Pye Canada Led. Pye Pry., Led. Pye (Ireland), Led. 
Auckland C.1!., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 


< 
. 


{tenn mA eee eee eee 


Pye Radio & Television (Pry.) Led. Pye Limited Pye Corporation of America 
Johannesburg Pye Limited, Tucuman 829, Buenos Aires 270, Park Avenue,Building A 
South Africa Mexico City Argentina New York 17. N.Y. 


PYE LIMITED -- CAMBRIDGE ENGLAND 


Phone: Teversham 313! Cables: Pyetelecom, Cambridge 
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Over the twelve years that Fairchild has 
been making precision potentiometers — 
from our first unit (Type 736), on through 
the more than eighteen different types 
now in production — we have established 
and are carrying out a research and 
development program on new designs 
and materials, techniques and equipment 
that is constantly improving ou 
potentiometer reliability. The results of 
this program are quickly applied to 
production units and these improved 
methods and designs are maintained by 
comprehensive quality control and 

type testing programs. 


how do you get it? 


Reliability in precision potentiometers resolves itself into three 
basic factors; longer shelf life, longer rotational life, and longer 
environmental life. Fairchild has increased the average shelf and 
rotational life expectancy of precision potentiometers far beyond 
usually expected life cycles, in one way, by compounding and 
using special potentiometer lubricants. Life expectancy and 
stability under abnormal operating conditions have been vastly 
increased through the use of precision-machined aluminum alloy 
case construction. Epoxy resin insulation, one-piece Paliney 
conductive springs and contacts, and precious metal alloy 
resistance elements, for certain applications, also contribute to 
increased life and functional reliability. Whether one or all of 

these factors of reliability are important to you, you'll do better to 
choose Fairchild Precision Potentiometers. For specific facts, 

write Fairchild Camera and Instrument Corporation, 

Potentiometer Division, 225 Park Avenue, Hicksville, 

Long Island, New York, Department 140-64A2 


PRECISION POTENTIOMETERS 
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TEST IT AND COMPARE! 


@ Fl-Menco’s Dur-Mica DM20 costs even 


less than our famous molded mica capacitors, 


@ Provides greater versatility — wider applications, 

@ Tougher phenolic casing assures longer-life 
and greater stability through wide ranges in 
temperature, 

® Parallel leads simplify application in transistor 
and sub-miniature electronic equipment including 
printed circuits for military and civilian use. 


For Extreme Miniaturization Use Our DMI5 


DMI5 — Up to 510 mmf at 300 vOCw 
Up to 400 mmf at 500 vDCw 


Available in 125°C operating temperature. 
Minimum capacity tolerance available +',% 
or 0.5 mmf (whichever is greater). 


AMIE 
LIE oe 


to meet modern 
miniature 
requirements 


MTGE 


D 
| MAK hag lime, 
- ) 


7 


For your special requirements — we are pleased to offer 
information and assistance. Write for free samples and 
catalog ow your firm's letterhead. 


THE ELECTRO MOTIVE MFG. CO., INC. 


WILLIMANTIC CONNECTICUT 
© molded mica * mica trimmer 
* tubular paper * ceramic 


Arco Electronics, Inc., 103 Lofoyette St., New York, N. ¥. 
Exclusive Supplier Te jobbers and Deaters in the U.S. and Conoda 
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Two of the new Leesona No. 107 Automatic Coil Winders recently installed in the 
Clock and Timer Department of the General Electric Company, Ashland, Mass. The last 
word in automatic coil winder design, No. 107’s wind paper-insulated coils in stick form 
Automatic operation error, reduces wire breakage to a minimum, cuts 
Inset shows a ype H3 Synchronous Motor, one of many Tele 
with coils precision wound on Leesona No. 107 machines 


eliminates human 
produ tion time and costs 
chron timing unit 


Clock and Timer Department, General Electric Company 
selects Leesona Coil Winders as standard equipment 


General Electric Department 
adds No, 107 machines for proved 


production advantages 


The synchronous timing motors 
made by the Cloc k and Timer De part- 
ment of the General Electric 
pany are famous for accuracy and 
dependability. 

One reason why is the high eff- 
ciency maintained by this department 
of the General Electric Company, in 


(Lom- 


its wide range of coil winding opera- 


tions. Leesona Coil Winders are 


FOR WINDING COILS 
IN QUANTITY...ACCURATELY 
.. - AUTOMATICALLY...USE 


UNIVERSAL WINDING MACHINES 
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standard equipment at General Elec- 
tric Telechron plants and during 
a recent expansion of produc tion ta 
cilities, Leesona No. 107 
Coil Winders 
additions. 
Leesona No. 107 machines are fully 
automatic, 


Automat 


were important new 


Every feature 1s designed 
to produce compact, uniform, paper- 
insulated coils in fastest time 
with minimum operator attention 
at lowest cost. This General Electri 


department reports: 


"The Short Paper Attachment on 


Please send me 


coll winding machinery. 


Want more information? Use post card on last page 


our Leesona No. 107 Coil Winders 
is a big advantage. Allowing an 
initial paper insert of 17(¢", it elimi- 
nates the usual 244" insert when 
starting winding. On these particu- 
lar coils the result is considerable 
savings in wire.”’ 


Get the Whole Story 

on how Leesona No. 107 Automatic 
Coil Winders can bring new, profit- 
boosting efficiency to your own coil 
winding production, For complete de- 
tails on this advanced machine and 
other helpful coil winding information 

check and mail the coupon today. 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 121 


[] Bulletin on the Leesona No. 107 Automatic Coil Winder. 
[| Condensed catalog of Leesona Winders. 


L j Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 





Srupplore 


Continuous Coils 
Cut Production 


Costs 


TRUFLEX > Thermostat Metal Coils Over 
’ Mile Long in One Piece Simplify Fabrication 


and Reduce Costs in Thermal Element Manufacture 


The problem... to obtain thermostat 
metal strip in a series of types having 
sufficiently uniform dimensional con 
trol and temperature response to be 
fabricated into finished parts on auto 
matic machines 
The solution Step 1; the consist 
ent quality of each type of TRUFLEX 
tested quickly demonstrated that mass 
production by machine was fully prac 
tical for all types 

Step 2; General Plate Division then 
supplied the required types in long 
coils 3 feet in diameter with center hole 
to fit the automatic ma 
chine arbors. Each coil is a continuous 
piece 1800 feet long, by 0.040” thick 
and 0,250" wide 

These coils save the customer many 
dollars by idle machine 
time and eliminating costly waste of 
material in fabrication 

If your products require temperature 


customer's 


minimizing 


control... indication or compensation, 
the accurate performance and uniform 
high quality of TRUFLEX Thermostat 
Metals will save you money too 

Here's why! General Plate Division 
uses advanced production 
combining the best equipment available 
with years of manufacturing ‘know 
how’’, to insure positive consistence in 
thermal and mechanical performance of 
rRUFLEX Thermostat Metals 

General Plate Division will fabricate 
parts from TRUFLEX to meet the spe 
cific mechanical and electrical perform 
ance demands of your particular appli 
cations. Or, if you prefer to make your 
own parts, General Plate Division will 
supply TRUFLEX Thermostat Metal in 
strip to meet your specifications 

Write today for your copy of the new 
TRUFLEX Thermostat Metal Catalog 
Engineering assistance available with- 
out obligation. 


methods, 


GENERAL PLATE ELECTRICAL 
CONTACT KIT 
FOR LABORATORY 
AND DEVELOPMENT USE 


Kit K11 contains a wide as- 
sortment of silver rivet con- 
tacts; Kit K12 has represen 
tative standard button con 
tacts. Also included are metal 
strips for fabrication of contact 
parts. These kita are available 


at nominal cost 


METALS & CONTROLS CORPORATION 


GENERAL PLATE DIVISION 
FOREST STREET, ATTLEBORO, MASS. 


You can profit by using 


General Plate Composite Metals! 
eterno a Ae Sr ae RENE 


111 
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cROM: THE ENGINEERING STAFF AT NJE 
TO ENGINEERS INTERESTED IN HIGH VOLTAGE 


SUBJECT What is Mature Design ? 


Our *H-line” Industrial High-Voltage power 
supplies are a good example of mature design- 


blanket 95% of all applications- 
safe. 


s against abuse and/or mishap. 


_reversible polarity, 
100% voltage control, 
wide-range trip-out adjustment 


They are compact and relatively Light. They mount in 
rack or cabinet. They make a striking appearances 
Their simple, logical design uses the same 
the same components» the same techniques 
gain. This means purchasing and 
mass-production savings» which are reflected in 
our prices. 


As we have said pefore, with the introduction of our H-lLine, 


HIGH VOLTAGE COMES OF AGE! 


Lt 
| mHees 


Assembly of H-line 
control panels. / 
23 stock models use 
the same chassts 


and circuil. 


For our compl 
line of a 
power supplies 


pete P , 
SE celui ie): 


id on] 
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SERIES 1800 
shunt drive 


Or. 


LLOR 


ee bod apex Lit Pera de eet as OPPS: 7 
# 
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Two new Mallory vibrator models, de- 
veloped for general commercial use, 
provide performance to meet military 


specifications . without extra cost! 


SERIES 1850 
separate drive 


GE re LANG 


New Mallory self-rectifying vibrators 
lead in long life, and dependable service 


New construction. A new kind of leaf spring con- 
struction puts extra life and performance into the 
self-rectifying vibrators now available from Mallory. 
The contact arms attached to the vibrating reed 
are dual springs. This design effectively prevents 
“bounce” of the contacts to give clean make-and- 
break action, and provides dynamically balanced 
self alignment. . 


Count on them for longer life. Stopping of contact 
chatter eliminates a major source of contact wear... 
assures far longer service in every vibrator, minimiz- 
ing danger of occasional early failure. 


Engineered to fill the need for a premium-perform- 
ance vibrator of this type for commercial power sup- 
plies, these new Mallory models are capable of meet- 
ing stringent military requirements. They can be 


Serving Industry with These Products: 


relied upon to deliver the extra service you need... 
without premium price. For technical data, and for 
a consultation on your power supply requirements, 
write or call Mallory today. 


New Heavy Duty Mallory Vibrator 


The new 1700 series Mallory split-reed ‘“‘communi- 
cation type” vibrator* uses special alloy leaves 
which serve both as contacts and as springs... 
eliminating usual button contacts. Life is up to 
100% longer, constancy of output improved, and 
driving power reduced. The new design is available 
both as a split-reed model for 6/12 volt service, and 
in a Duplex heavy-duty model without split-reed 
construction. For information, write or call Mallory. 


*Patent applied for 


Expect more...get more from 


Electromechanical—Resistors ¢ Switches ¢ Television Tuners © Vibrators 
Electrochemico!—Capacitors ©¢ Rectifiers © Mercury Batteries 
Metallurgical — Contacts ¢ Special Metals and Ceramics « Welding Materials 


Parts distributors in all major cities stock Mallory 


standard components for your convenience. 


Want more information? Use post card on last page. 
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> FUTILITY? ... Referring again 
to the editorial entitled D.O.A., 
which appeared here in November 
and was followed up in December, 
it is interesting to note that several 
tv manufacturers 
pected 


reported 
the 
higher-priced sets in the last quar- 
ter. 


unex 


increases in sale of 


reasons for 
this switch away from rock-bottom 
leaders on the part of the public. 
Among them, it is that 
people who have had their fingers 
burned by shoddy merchandise hope 
they can get good merchandise by 
paying more for it. 
This may or may 
at the moment, depending upon 
whether the additional dollar went 
into the chassis or into the cabinet 
Sut it that the 
pendulum swinging back 


There could be many 


possible 


not be so 


indicate 
may be 
toward quality. 


does 


> REVERSE ENGLISH ... As the 
trend toward greater automation 
continues, more and more manufac- 
turers of machinery will get mil- 
lion-dollar the 


elec- 


largely on 
thousand-dollar 
tronic controls. And in 
the controls 
by somebody else. 


orders 
strength of 
in- 
made 


many 
stances will be 

Where the somebody 
established maker of 
equipment our industry will grate- 
fully accept the new business and 
run. If history repeats there will 
be little thought on the part of the 
average 


else is an 


electronic 


electronics manufacturer 
the relative size of the two 
orders, the thousand-dollar and the 
million-dollar package. 

What prevents an _ occasional 
manufacturer of electronic controls 


about 
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CROSS 


TALK 


from building or buying materials- 
handling, or production, or pack- 
aging machines for sale in com- 
Must 
the tail always wag the dog? 


bination with his controls? 


> UPSET THEORIES Up in 
the northland, near the spot where 
Marconi’s first transatlantic wire 
less message was received 55 years 
ago, is a scatter-propagation station 
pushing radio signals hundreds of 
a frequency believed for 
a little 
more than line-of-sight distances 
This that 
1901 many scientists thought 
“magnetic 


miles on 
many years limited to just 
reminds us prior to 
that 
for 


ever be limited to a maximum range 


signaling’ would 


of 165 miles 
> NO SMUGNESS ... No industry 


is more reliant upon new technical 
developments for its future markets 


LOOKING AHEAD ... 


W. W. MacDONALD, Editor 


JANUARY ® 1956 


than the electronics industry. 

The president of the 
largest companies in the field ex- 
pressed this well in a recent speech 
in which he said “In our own com- 
pany last year, forty-eight percent 


one of 


of our sales were in product lines 
which our research laboratories and 
engineers have developed within the 
past 10 years.” 

Even more significant because it 
promises continued growth was his 
that 


entrenched 


statement “There is no such 


thing as an and un- 
assailable position in the electronics 


or appliance business,” 


> CRYPTOGRAM ... One of our 
most cryptic critics says the word 


’ 


“reliability” is rapidly becoming as 


meaningful as the words “high- 
fidelity.” 
We'll be cryptic too, and leave it 


right there. 


Rash of new-year market surveys, extreme activity of public- 
relations people, indicates increasing industry interest in com- 


mercial versus military business 


Desire for shallower television-receiver cabinets points toward 
110 or even 120-degree picture tubes; engineers are burning mid- 
night oil to develop deflection circuits 


Growing importance of electronics market to machine build- 
ers accustomed to leasing equipment could spread lease idea 
further as, for instance, in the instrument field 


Electronics and other engineers are doing a lot of serious 
thinking about the nature of gravity; maybe it would help to 
think about it as a combination of centrifugal forces from outer 
space pressing upon the earth rather than as a pull from within 


the planet 





Transistors Up Reliability 


aUMMARY 


Four-channel broadcast remote pick-up amplifier similar to 


conventional equipment operates either from power line or internal batter- 


ies. Automatic cut-over relay prevents loss of program. Printed circuits help 
keep weight to 17 pounds 


EVELOPMENT of low-noise, low 


D cost, hermetically sealed tran 


sistors the door t 
area of products that can 
be transistorized, The broadcast re 
mote amplifier is 
product in 


has opened 


anothey 


an example of a 
which transistors 
exclusively 


may 
be used without 
sacrifice in cost or performance. 


In addition, 


any 


many new perform 


By PAUL G, WULFSBERG 


assistant Director 
Research and Development 
Collins Radio Co 


lowa 


Cedar Rapids 


ance features may be achieved that 
were previously beyond the state of 
the art. Although little has 
published on the use of transistors 
in high-fidelity audio circuits, they 


been 


are well suited to this field, espe- 
have the virtue of 
Reli- 
important in 
broadcast equipment, is well served 
by the increased life of transistors 
and the fact that not 
ceptible to catastrophic failures 
rather to 


cially since they 


producing no microphonics. 


ability, which is 


they are sus- 
but 
a gradual decline in per 


formance, This gradual decline is 


Operating engineer using the self-contained transistor remote pickup broadcast and public address amplifier 


122 
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Printed wiring boards shown as normally attached (left) and removed (right) to show 


readily spotted in routine perform 
ance checks and does not cause 
This 
design 


pro 
outages. article de- 
the 


and details of an amplifier which 


gram 
scribes considerations 
takes advantage of new transistor 


now available in production quan 
tities. 


The 


is, in reality, a portable studio con- 


broadcast remote amplifier 
It permits the broadcast sta 
the to the 


source usually in 


sole, 


tion to move studio out 


program and 
the 


For example, a 


volves use of several micro- 


phones. sporting 
event such as a football game may 
use aS many as four microphones 
The 


for full coverage of the event. 


various microphone outputs 
mixed and amplified to a 


10 to 1X 


suitably 


level of zero to +8 vu 


dbm) for transmission to the main 


studio over wire lines 


Customer Preferences 


Design details of the remote am 


plifier were influenced by answers 
to a questionnaire mailed to a rep- 
resentative sample of broadcasting 
stations across the country. Among 
the 


source of 


features desired 
both 115-v a 


teries with automatic pov 


are 


over when a-c powe! 


contained batteries wi 
hour 5 hours 
Maximun 


100 db 


approximately 50 
minimum) wanted 


¥ain 


are 


specified was 90 to 
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Also requested was a bridging vol 
ume control for public address feed 


and tone oscillator for line-level 


setup. 


Preamplifier Problem 


The first problem considered was 
of 


suitability transistors in low 


UNDER CONDITIONS WHEN 
%*.2V &* SOOUA, 


AVERAGE! 
NOISE 

uy 

wv } 

B cis asbun cee 

; ra MEAN AVERAGE NOISE 
OL____ FACTOR FOR |S KC BANOWIOT 

a 350 00 500 \p0O0 
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FIG. 1-—Noise figure vs frequency for 
selected samples of 2N106 type transistors 


Aftet 


noise 


level preamplifier service 

transistors for 
found that a 
plifier could be built with perform 


testing many 


figure, it was pream 
ance comparable to that of the best 


Fig 


noise 


consoles ure 1 shows 
of 
quency for selected samples of type 
2N106 units. 
Although the 


Trequencies 


st idio 


the curve figure vs fre 


noise factor for 


below 1.000 eveles j 


+ ¢ 
oOo 


Impressive, the mean aver 


15-ke 


db, 


for a bandwidth 


3.6 


noise 
which | 
Noise 

istor of any 


idth 


about 
idered 


output of 


acceptable p 


an ideal re 


resistance value for a bandw 


components attached to underside 


of 20 ke 
plifiers) is 


(typical for broadcast am- 
124.8 


The final design of this amplifier 


dbm, 


provides an equivalent noise input 
120 dbm (60 db below 


which is 


as low 
a 60 dbm 


as 
only 5 


rhe 


input) 
db above the ideal amplifier 
the grounded 
is about 1,000 
that the 


mismatch losses between the micro 


input impedance of 


circuit used 


Since it 


emitter 


ohms was found 
phone and the transistor were only 
! to 5 db, a Fig the 
usual input transformer was elimi 
Thi the 


hum pickup and frequency-response 


shown in 


nated, also eliminated 

problems associated with this trans 

former. 
The 


eliminating 


weight and cost saved by 


the 
practical 


input transformer 


made high-level mixing 


through the use of individual micro 


phone preamplifiers. In vacuum 


40 


MICROPHONE IMPt 


ANCE IN OHMS 


FIG. 2 


and transistor is slight enough to eliminate 


Mismatch !oss between microphone 


transiormer 
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FIG, 3--Elements of the transistorized broadcast remote pickup amplifier. Detail of two input stages similar to others has been elimin- 
ated for simplicity. Complete circuit detail is given in Fig. 4 


tube designs, high-level mixing is 
not nearly so easily attained since 
the battery drain for individual 
preamplifiers is high and multiple 
input transformers are heavy and 
costly. 
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As illustrated in Fig. 3 and Fig. 
4, the individual preamplifiers are 
followed by ladder type input fad- 
ers. Outputs from the four faders 
are paralleled and fed to the sec- 
ond preamplifier stage, which is 


ne ow 


the 
follows, 


nearly a duplicate of input 
stage. The 
using a less-expensive higher-noise 
transistor. 


Owing to the high level from this 


booster stage 


point and on, noise is no longer 


re 4% 


> 


= 


APO +e 
be 3 
< 

> 


FIG. 4—-Complete diagram of the remote amplifier shows that it can be operated from power line for best economy but switches 
automatically to batteries in event of power failure 
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This 
Fig. 5, 


a design consideration 
dition is 


con- 
indicated in 
which shows typical operating lev- 
els The 
the 


is used for 


throughout the amplifier. 


booster followed by 
that 
initial output level adjustment and 
Is not 


stage is 
master gain control 


normally varied during a 
broadcast. Both the input and mas 
ter gain attenuators use 

step-down impedance for low 


tion loss 


Output Circuits 


The master gain control feeds 
turn 


drives the high-level push-pull out 
fo. 


cnarac 


the driver stage, which in 


put stage 


Pec nniques 
ing the high-fidelity 


achiey 
teristics 
of this section have been des 


The 


line through 


ribed 
output transformer fe 
suitable 

shown in 


the diavyrams 


second f 


output winding for feeding 
a bridging load 


addre 


audience 


, normally the public 


tem often used for 


tne 


present a the broadcast 


for sep 


mit rophones 


This eliminates the 


p iblie address 


need 
arate 
and gives the engineer better con 
trol of the local public address sys 
tem, since it 


may be operated by 


with 
pro 


another person not concerned 
the broadcasting end of the 


gram, 


Other Circuits 


A tone oscillator, 
Colpitts circuit, is 
1400 cycle 
to the main studio. It is 
the TONE 
preamplifier, 


employing a 
used to provide 
for advance circuit line 
fed 
the 
micro- 
the 


up 
through switch to 


Ihe 


when 


second 


Phone circuits are cut 


tone oscillator is in use 


Che 


power supply for am 
plifier permits either a-c or battery 
operation. The a-c supply uses a 


full-wave circuit employing a pair 


the 


of 1N48’s to give an output of 22.5 


volts at 15 to 20 ma. The total a-c 


power consumption the 


is 1.5 watts 


from line 


Emergency Battery 


In case of a-< power failure, a 


relay automatically transfers to the 


battery supply, preventing program 


outage Several 


instance nave 
been reported in which thi 


has 


sign. 


feature 


been valuable in a previous de- 


However, in one case where 
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FIG. 5—Typical operating levels in dbm 


covering a co 
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announcer Was 
legiate basketball 
light 
to be halted, leaving the announce) 
vitn 
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tne 


yame, powel 
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FIG. 6—Response and output level taken 
at 15 dbm output 


the sche 


filtering 


noted from 


As 


matic 


will be 
extensive 
the 
and 


diag ram, 
supply 
One of 


is employed in power 


to control hum noise 
the 


appears to be 


characteristics of transistors 
the 
filtered supply voltages. 

Battery 
250 milliwatts, which is only about 


need for well 


power consumption 18 
one-third that of a typical heater 
tube An 
tional 4.5-volt battery may be u 
if desired for 
An interlock switch prevents 


addi 
sed 
illumina 


cathode filament. 


vu meter 
tion. 
the power from being left on when 


the unit is in its carrying case. 


Printed Circuits 


Printed circuits are used exten 
sively in the amplifier to reduce the 
factors. It is 


expected that uniformity from unit 


space and cost also 


to unit will be improved with 


printed circuits. For maximum 


strength and resistance to heat 
and humidity, glass-base epoxy res 
in type boards, shown in the photo 


graph, are employed. 


an operating amplifier but no 


throughout amplifier 


[The remaining components are 
for the most part fastened directly 


The a-« 


mounted 


to the chassis proper powel 
however, 
bracket 


low er 


supply is on a 


separate and may be seen 


at the 


graphs 


center of the photo- 
The batteries mounted 
that be 
seated if they are reversed in polar 
This the 


4istors 


are 


in ich a Way they cannot 


ity prevents damage to 


tran from operator error 


Performance Summary 


rhe 
fier in 


of the ampli 
final form has 
Weight of 
including 


performance 
exe eeded 
the 


batteries is 


its 
expectations com 
plete units 
only 


ised 


17 pounds, The carrying case, 
like a 
adds 


weight 


portable typewriter 
additional 


to 99 


five pounds 
bringing the total 
The height of the ampli 
scarcely exceeds 


the the 
that of its predecessor 


pounds 
inches, 
is half 


filer five 


and volume of unit 
Figure 6 shows the response and 
taken at 


15 dbm. 


distortion level 
of 


alent 


an output 
The measured equiv 
116 to 120 
dbm and the gain into the line pad 
is 96 db. 

The amplifier 


noise input 1s 


that 
place in 


shows tran- 


high 
fidelity circuits, particularly where 


sistors have their 
battery 
this 


unit, battery power was reduced by 


portability and low power 


are important. In particular 
a factor of 15 over the previous de- 
sign. The absence of microphonics 
in transistors is another advantage 
such 
This 


transistors 


which in some applications, 


as hearing aids, is important. 


feature should make 
useful in the preamplifier stages of 
studio consoles, especially since the 
noise factor has been recently im- 


proved 
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Top view of centro] relay shows arrangement of circuit components with explosive squib at lower right-hand corner 


Fuel Cut-Off Contro 


UMMARY 


Low-frequency audio signal applied to relay cuts off missile 


fuel. Parallel-T feedback network provides stable, high-Q selectivity over 


2-to-l range of frequencies. Built-in low-power gamma-ray source stabilizes 


operating potential of neon voltage regulator 


ESIGNED for use in conjunc- 
D tion with a radar-beacon sys 
tem cut-off control for 
guided missiles, frequency selectiv- 


as as fuel 


ity and stability of operating po- 
tentials were factors of prime con- 
sideration in the development of an 
audio-frequency operated relay. 
Subminiaturization 
were 


techniques 
the unit 
shown in the photograph, The com- 


used to develop 


plete unit measures only 6% inches 
end to end, 


Selective Circuit 


By developing a tunable paral- 
lel-T feedback circuit, stable high-Q 


selectivity was obtained over a 
2-to-1 range of audio frequencies. 

Tunable from 88 to 154 eps, the 
the 
Fig. 1 comprises a center-fed paral- 
lel-T network 
the plate and grid of 


input circuit in schematic of 


connected between 
high-trans- 
conductance triode V,,. By center 
the network, several 
vantages are obtained, The R-C in- 
tegrating network formed by the 
input greatly any 
response to noise and transients. 
For parallel-T 
network should feed into as high 
the 
grid end of the network were used 


feeding ad- 


circuit reduces 
maximum Q, a 


an impedance as possible, If 





INPUT 
SMV mms | 
2, 1OOKSs 


Si20K « 
| 1OooK 2 


0.05 


‘| 22 « %°¢ 


as 


FIG. 1 


as signal input, the relatively low 
impedance of FR, plus the generator 
impedance would shunt the output 
of the parallel-T. The resultant loss 
of Q the 
performance of espe- 
the 
is detuned from the point of best 
This effect is 
tially reduced by feeding the net- 
work at the low-impe- 
dance point. At the same time, a 


detrimental to 
the circuit, 
center 


would be 


cially when frequency 


symmetry. substan- 
center or 
high degree of stability is obtained 


the the in- 
put signal. 


due to integration of 
Oscillation will occur in all phase- 


shift networks whenever too much 
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EXPLOSIVE 


=x 1900 


Selective a-f control relay, Radium-coated metal band encircles V; to stabilize its operating potential. Squib consists of carbon 


element, which when heated ignites a small explosive charge that propels a silver pin between two contacts 
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Bottom view of control relay shows arming pin inserted in switch (safe position). Neon regulator with radium band is at center 


for Guided Missiles 


By GERALD L. ZOMBER and DONALD MACMILLAN 


gain is applied for a given amount 
of feedback. Gain of the amplifier 
is controlled by R., which is ad- 
justed for the desired Q 
cuit will provide stable Q values 
up to 100. Rheostat R 
phase shift and sets the frequency 


The cir- 
controls 
of the selective circuit. 


Voltage Regulation 


Since variations in the plate sup- 


ply could cause instability, voltage 
regulation of the input plate s 


is essential. 


ipply 
Therefore, tube V,, is 
utilized as an open-loop shunt reg- 


ulator, with an NE-2 neon lamp, 


refer 
It was found that the ioniza- 


V,, serving as a_ voltage 
ence, 
tion and 
this 
by subjecting its elements to low- 
power gamma 
fect 


band 


potentials of 
tube could be 


operating 
neon stabilized 
radiations. To ef- 


this, a small precious-metal 


containing a microgram of 
radium was glued around the en- 
velope of the NE-2 


cement. 


using glyptal 


Resistor FR, is selected to provide 
+-128 v at the cathode of V 

A conventional a-c amplifier hav- 
ing a gain of approximately 400 is 
ised to bring the signal level up to 
an amplitude which, after rectifica- 
tion, is sufficient to cut off Vy. 

In the quiescent 


state, V,, and 
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ivion Instrument Corporatio 


Paramus, New Jersey 


Vs» conduct essentially equal cur- 
their plate 
are nearly equal, no net potential 


rents. Since voltages 
exists between the plate and cath- 
thyratron V,, so that this 
tube is not conducting. 


ode of 


When a signal of proper ampli 
tude frequency is applied to 
the input, it through the 
selective portion of the circuit and 
is rectified by the 1U1. Resulting 
negative voltage drives the grid of 
V,, to cutoff. This 
the plate potential of V,, to rise, 
thereby charging C, As _ this 
voltage level 
sufficient to fire neon lamp V,, the 
consequent flow of current through 
the grid 
until it 
permits C, to 

the 
switch is in 


and 


passes 


action causes 


charging reaches a 


R, increases 
thyratron V, 
action 

through 


voltage of 
This 
discharge 
the 
position 


fires. 


squib, 
the armed 
(arming pin withdrawn). 
of the squib sets off a tiny explo 
sive charge that closes the output 


provided 


Ignition 


circuit, thereby closing a solenoid 
valve to cut off the fuel supply of 
the missile in which it is installed 


Safety Feature 


When the arming pin is inserted 


in the switch, resistor R, is sub- 


stituted for the explosive relay and 


the latter is connected in series 


the 
If the explosive squib 


with B+ to apply voltage to 
plate of fe 
should be open circuited, the anode 
of V,, will be at or below ground 
potential, so that V, will have no 
cathode bias. In this case, it would 
fire before V, fires and V, would not 
glow. This indicates a defect in the 
squib circuit. Failure of any tube 
the unit to 
since C 
and the 
Also, in 


will cause remain in 


operative, will not be 


charged squib will not 


ignite. case of plate or 


heater voltage failures, the squib 


will not ignite 


Other Applications 


Sesides its application as a fuel 
cut-off control for missiles, this se 
lective a-f may be 


control relay 


used, upon substitution of a suit- 
able relay for the explosive squib, 
as a_ telemetering-switching-com 


mand detector in missiles, radio- 
sondes, weather balloons and as a 
relay in other remotely controlled 
devices. 

this 


the U. S 


Development of device was 


sponsored by Army Sig 
nal Corps 

The authors appreciate the assis- 
rendered 
them by the engineers of the GMI 
Radar 


Signal Laboratory, 


tance and encouragement 


Division, Evans 
sJelmar, N. J. 


Branch, 
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Solution of five-component chemical kinetics problem requires only five of computer’s ten amplifiers 


Ten operational amplifiers, power supplies and 


detachable problem board comprise a... 


Simplified Analog 


UNDAMENTAL BEHAVIOR of phys 
ical systems, whether elec 


tronic, aerodynamic, mechanical, 
acoustic or cther, is best described 
by differential With 
a simple unlimited 
number of 


tions 


equations, 
computer, an 
practical system equa 
may be solved 
than setting 
plicit equations themselves. 


even more 


easily down the ex- 


Elaborate electronic computers 
are an indispensable aid in solving 
complicated problems like the sta- 
bility of high-speed aircraft or the 
accuracy of 


Appropriate emphasis is placed on 


fire-control systems. 


accuracy and versatility so that the 


most complex problems can be han- 
dled. 
entirely secondary. 


Economic 


By contrast, the computer in the 


128 


considerations are 


photograph provides the same fa- 
cility for solution of everyday prob- 
lems in differential equations that 
the desk calculator gives for prob- 
lems in arithmetic 
ble investment and operating econ- 


with compara- 


omy. 
The 
monitoring or control of industrial 
solution of 
problems in the laboratory and the 


computer is applicable to 


processes, closed-loop 
analysis of regulating systems or 
devices. In addition, the computer 
provides an ideal means for study 
differential 
equations, Laplace transforms, ex- 
ponential 


or demonstration of 
functions, modulation, 


oscillating systems, logarithmic 
damping 
mathematical or 


Accessory equip- 


decrements, factor and 
other 


physical systems. 


aspects of 


ment can adapt it for the solution 
of general nonlinear problems. 


Theory of Operation 


The computer is an electronic 
differential 


physical or mathematical problems 


analyzer which solves 


by analogy between two sets of 
equations. One set of equations ex- 
presses the problem which the com- 
puter is asked to solve. The second 
set is set up by the computer opera- 
tor to form a consistent quantita- 
tive analogy between the two sets 
of equations. 

The 
dependent 


the 
differential 


computer yields time- 
solution of 
equations through 
the 


These units provide the fundamen- 


automatically 
use of operational amplifiers. 
tal functions of integration, multi- 
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UMMARY 


: 
| 


NV 


FIG. 2—-Amplitude transfer characteristics of d-c amplifier 


Kveryday problems in differential equations yield to solu- 


tion by compact analog computer that sacrifices extreme accuracy and elab- 


orate design but is sufficiently versatile to handle the most complex problems 


By VICTOR B. COREY 


Technical Director 
Donner Scientific ¢ 


Berkeley 


ompany 
Cauttifornia 


Computer 


plication or division by a constant, 


addition, subtraction and sign 


the 
( losed 


changing required to reduce 
differential 


representation in 


equations to a 
analog form. 
Rules of procedure permit progres- 
sive setup of the differential equa- 
tions to be solved through repeated 
integration and summation of terms 


to find the variables of final interest. 


Operational Amplifiers 


The ten operational amplifiers in 
the computer are identical. 
the circuit of Fig. 1, 
meets the requirements for reliable 
and 
electronic 


Using 
each amplifier 
accurate performance in an 
analog computer _in- 
tended for both repetitive and ex- 
tended time solutions. 

The 


amplifier employs a 6AU6 
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high-gain input pentode, V,, and a 
direct-coupled 6BQ7A dual 
V,, operated as a cathode-follower 
output, 


triode, 


The load impedance of the 
follower is a 
OA2 


one 


cathode series ar- 


rangement of an voltage- 
regulator, V,, and triode 
tion of a 6BQ7TA, V, 


regulated 


gec- 
Returned to a 
300 v, V, 


source of 
maintains essentially constant plate 
current over a wide range of plate 
voltage. An bal- 
for input 
voltage is generated with respect to 
ground at point A. The 
triode section of V, serves a dupli- 


output voltage 


anced about zero zero 


second 


cate function for an adjacent opera- 
tional amplifier. 

Coarse d-c balance potentiometer 
R, compensates for gross offset in 
output voltage at zero input volt- 


The fine d-c 
tiometer FR, has a 


age, balance poten- 
limited 
range and is used for final setting 
of 6AU6 cathode potential to make 
zero output voltage correspond with 
the 
adjustment 


made, output 


more 


zero potential on grid. 


been 


input 


Once this has 


voltage will be pro- 


portional to input voltage over an 
© 100 volts. 

The conductance through R, 
the 


in the same direction as 


output range of 
and 
R, changes cathode 
of V, 
output 


potential 
the 
voltage. This is equivalent 
to an increase in the potential at 
the input grid and represents posi 
tive or feedback. 
Thus less signal is necessary at the 
input grid to obtain a given output 
voltage. Increasing the conductance 
of the feedback path by decreasing 


regenerative 
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R, can increase positive feedback to 
the point of infinite gain so that 
the ratio of output voltage to the 
signal on the input grid increases 
without limit. Infinite gain can be 
achieved under one set of operating 
conditions, but the changes in tube 
characteristics over the operating 
range impose a practical limit on 
average gain at the extremes of the 
range, 


Characteristics 


measurements of 
output voltage versus input voltage 
for a typical amplifier are shown 
in Fig. 2. Infinite gain over the 
full operating range would be 
represented by a horizontal line 
through the origin extending from 

100-v output to 4+4-100-v output. 
The curve for the unloaded ampli- 
fier (R, #) shows that a maxi- 
mum grid signal of 5 mv is re- 
quired for operation over the full 
t 100-v and that average 
gain over most of the range is 
greater than 40,000. The lowest 
value of average gain under full 
load (R, 20,000 ohms) is 10,000 
at +100-v output, where an input 
of —10 mv is required. Even un- 
der full load, average gain exceeds 
80,000 over most of the operating 
range, 

The amplifier of Fig. 1 is shown 
symbolically in Fig. 8A. Gain A is 
high and the input and output are 
of opposite polarity. 

When a high-gain amplifier is 
used in an analog computer it is 
made an operational amplifier by 
adding two passive external im- 
pedanceg, as shown in Fig. 3B’. Im- 
pedance Z, is connected in series 
with the input voltage e,. Imped- 
ance Z, is connected directly be- 
tween output and input of the am- 
plifier and introduces negative 
feedback. In Fig. 1, Z, would be 
connected between point A and the 
grid of V,. 

The value of grid current for V, 
has been found consistently below 
1 millimicroampere under normal 
operating conditions. Since cur- 
rents in Z, and Z, of Fig. 8B will 
nearly always be between five hun- 
dred and five million times this 
value, the grid current may safely 
be neglected. 


iexperimental 


range 


iF A» SO THAT % ‘Oo 
AND IF i,*0, THEN 


@,* 2, (2,/2;) 
' 


(Cc) 


FIG. 3—-High-gain amplifier (A) is 


converted to 


5 je Ot +@slire 


operational amplifier (B) by 


external impedances. Amplifier can be used for summation (C) and integration (D) 


With the addition of Z, and Z,, 
the gain of the amplifier becomes 
independent of all circuit param- 
eters except Z, and Z,. The gen- 
eral case is illustrated in Fig 38C 
where n separate voltages @,, @., és, 
. «sey Gp are fed to the amplifier 
through n input impedances Z,, Z,, 
Ze, . 2» A single impedance 
Z, is connected directly between 
input and output of the amplifier. 

For algebraic summing of input 
voltages, sign changing and multi- 
plication or division by a constant, 
impedance Z, and all input imped- 
ances are resistances. In practical 
operation the ratio R,/R, is not 
allowed to exceed 50. For integra- 
tion, impedance Z, is a capacitance 
and the input impedances are re- 
sistances. The characteristic opera- 
tion of such an arrangement can 
be seen in the simple integrator of 
Fig. 3D. Since i, 0, the current 
through R, is continuous with the 
charging current on C,. 

If the voltage across the capaci- 
tor is V and its instantaneous 
charge is q(t), the charging cur- 
rent is 


i(t) = dq(i)/dt = d(VC,)/dt = C,(dV /dt) 


But the negative feedback opera- 
tion of the high-gain amplifier 
keeps e, 0 so that the input grid 
is held at ground potential for any 
normal value of output voltage. 
The current equation therefore be- 


comes 
e:/Ry = Cy(dV/di) 
It follows that 


] t 
7 BC, J. ae ee 


The arbitrary constant of 
gration @,|, is supplied by 
voltage across C, when t 0. 


C', (de »/dt 


inte- 
the 


Differential Equations 


$y more complicated input and 
feedback impedances, single opera- 
tional amplifiers may serve a va- 
riety of special functions such as 
the generation of the electrical 
analogs of Laplace’ transforms 
However, the amplifiers’ basic role 
in the computer involves their use 
in combination to solve differential 
equations. 

To solve such a problem with the 
computer a formal procedure’ may 
be adopted in which it is assumed 
that an input signal representing 
the highest derivative is available 
to a specified operational amplifier 
in the computer. If this amplifier 
is connected as an integrator, its 
output voltage will be proportional! 
to the next lower derivative with 
sign reversed. This voltage may 
serve as input to the next opera- 
tional amplifier, again connected as 
an integrator and the process re- 
peated. 

The highest derivative in the dif- 
ferential equation to be solved by 


the computer may be expressed 
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mathematically in terms of lower 
derivatives, the dependent variable 
itself and the driving function. As 
a final step in setting up the com- 
puter to the problem, the 
highest derivative is so expressed in 
circuit form. Lower 
are taken from the operational 
amplifier outputs where they are 
assumed to be generated through 
integration. 

The input function is 
supplied from an external function 
generator or synthesized by other 
operational amplifiers in the com- 
puter. All 
the proportions specified by the dif- 
fed 


necessary 


solve 


order terms 


driving 


terms are combined in 


ferential equation and into a 
summing amplifier. Any 
changes of algebraic sign 
troduced by additional operational 
amplifiers. 
Output of 
fier is 


are in 


the 
connected 


summing ampli- 
to the amplifier 
input where the highest derivative 
first Alter- 


natively, the summing operation can 


was assumed to exist 
be combined with the first integra- 
tion in a single operational ampli- 
fier. When the highest 

the proportions 
differential 


derivative 
is synthesized in 
the 
unique 


specified by equa- 


tion, the requirements of 
the the 
solution delivered by the computer 
the definite 
the output of 
operational amplifier connected as 
an integrator, it is 


equation are imposed on 


To generate correct 
integral at each 
necessary to 
apply the initial condition voltages 
which correctly define the various 
constants of These 
maintained by sepa- 
until the time f¢ 0 
when the voltage sources are simul- 
the 
com- 


integration. 
voltages are 


rate sources 


and 
the 


taneously disconnected 


problem is released to 


puter for solution. 


Functional Arrangement 


The computer comprises the am- 
plifier section, power supply section, 
The 
power-supply 


problem board. 


panel 


cabinet and 


amplifier and 
panel are the upper and lower sec- 
tions of the The 


detachable problem 


computer. com- 
board 
plugs into two multiconductor con- 
the the 
power-supply panel. 

The 


pletely 


nectors near bottom of 


amplifier section contains 
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ten operational 
ranged 


amplifiers, 
side on 


ar- 
side by a single 
chassis. 

The front panel of the amplifier 
section is furnished with controls 
for both selection and adjustment 
and a 44 in. zero-center meter. A 
row of lights near the top of the 
panel indicate actual or approach- 
ing overload for the 
amplifiers. 

The 


tains 


operational 
power supply section 
the main regulated 

supplies for the operational ampli- 


con- 
power 


fiers, separate regulated initial-con- 


dition power their 


con- 


supplies with 


output controls, relays and 
nectors. 

The multiconductor con 
nectors near the lower edge of the 
panel carry the amplifier and relay 
connections to the problem board 
To minimize crosstalk between am- 
plifiers, all the amplifier input wir 
ing is routed through the connector 
at the left while the 
the right carries the wiring from 
the amplifier outputs. For the same 


two 


connector at 


reason the ten compute-reset relay 


poles divided into 


are two equal 
groups which are routed separately 
through the two connectors. 

The main positive and negative 
high-voltage power supplies for the 
operational amplifiers are individ- 
ually electronically regulated to ap- 
proximately 0.25 percent for line- 
voltages changes from 105 to 125 
v and amplifier loads up to 5 milli- 
The supply, 
which delivers a regulated voltage 

300 v at 130-ma 


current, is controlled 


amperes. negative 


constant load 
with respect 
to the voltage drop across an OA2 
voltage regulator operated at con- 
stant current. The positive voltage 
supply uses the regulated voltage of 
output of the negative supply as a 
reference and delivers 370 v at load 
currents up to 180 ma. 

The problem board provides con- 
between 


nections operational 


plifiers and external computing ele- 


am- 


ments which generate the electrical 

analogs of differential equations. 
Each problem board is furnished 

with a bottom 


cover plate which 


serves as a shield and reduces 60- 
cycle hum on any amplifier output 
to an unimportant level. 

The relays 


compute-reset main- 


tain an independent initial-condi- 
tion voltage the feedback 
capacitor of each operational am- 
plifier used as an integrator until 
the problem is released to the com- 
puter for solution. Thereupon the 
compute-reset relays disconnect 
each integrating capacitor from its 
initial-condition power supply and 
connect the input of each opera- 
tional amplifier used as integrator 
to the proper driving point in the 
circuit analog. 


across 


Hold-Operate Relays 


During normal reset or compute 
operations the hold-operate switch 
is kept in the operate position. The 
hold-operate relays remain deener- 
gized in this position. The center 
terminal of each relay group is di- 
rectly connected to the pole of its 
However, 
when the switch is thrown to HOLD, 
the 
gized 


compute-reset relay 
relays are ener- 
terminal of 
disconnected 
from its compute-reset relay pole. 

The hold used when 
problem inter- 
rupted temporarily for examination 
or change of 


hold-operate 
the 
group is 


and center 


each relay 
function is 
solution is to be 


parameters or scale 
and then resumed 

Two or more computers may be 
used as a single larger computer. 
To synchronize compute-reset 
operations the two-conductor com- 
pute-reset plugs at the lower rear 
of the are con- 
nected in parallel for all computers. 
Operation of the compute-reset 
switch of any one computer pro- 
duces simultaneous operation of the 
relays in all 
puters combined with it. 


computer cabinet 


compute-reset com- 
A similar 
arrangement may be used to syn- 
chronize the hold-operate function. 

Many design aspects of this com- 
puter are directly related to char- 
acteristics of simplified analog 
computers originated by the Sys- 
tems Development Section, Aviation 
Ordnance Department, Naval Ord- 
nance Test Station, Inyokern, Cali- 
fornia, and used there since 1949. 
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THE FRONT COVER.-Tool setup for cutting intricate shape in aluminum oxide in a single operation, note finished workpiece 


Ultrasonic Machining of 


*UMMARY Slicing or cutting germanium, silicon, quartz, ferrites, 


glass-bonded mica and other materials at high speed by impact grinding 


results in greater precision and makes possible a great variety of shapes 


EMICONDUCTOR DIODES and tran impact grinding, with significant inch and 1.25 inches in diameter, 
Ss sistors, as well as complex advantages. are sliced into thin wafers. 

ferrite and ceramic shapes, must The processing of germanium, After being sliced, the wafers 
be produced in volume and at min silicon and quartz for diodes, tran- are cemented flat onto a glass or 
imum cost. Since no compromise — sistors and frequency-control] crys- ceramic block and cut into small 
allowed, con tals is performed in two operations: squares or disks or into rectangular 


in precision can be 
bars. This operation is called dic- 


ventional machining methods are _ slicing and dicing. 
no longer adequate, All these re- In the first operation, boules of ing 


quirements are met by ultrasonic the material, usually between 0.5 Slicing and dicing have usually 


* 
? ‘i 
o | 
®#eg® (B) (c) 


(A) 


FIG, 1—-Tool for slicing quartz crystals showing quartz boule and wafers (A) machined ferrite core (B) and ceramic-spacer holes cut 
to close tolerances (C) 
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ULTRASONIC IMPACT GRINDING 


The cutting tools are rugged and usually inexpensive 


Attaching tools to the machine is simple 


to another, providing great versatility 


The setup is readily changed from one tool 


The operating principle insures sharp edges on every cut, as well as perfect duplica 


tion of the tool shape in the workpiece 


Since tool shape is duplicated in the workpiece, there are no restrictions on the 
shape to be cut. Tools can be round, square, triangular or any other shape 


Because lapping grades of abrasive are used to do the cutting, a fine surface finish 
is produced which requires a minimum of subsequent surface lapping 


By MAURICE S. HARTLEY* 


irector o 


anborr 
Cambridge, 


Enoainee 
Company 


Vas 


ring 


Brittle Materials 


been done by means of diamond 


wheels ganged on an arbor to give 


This 
drawback 


the desired wheel 


method 


spacing. 
has several 
diamond wheels are costly, and very 
thin break 


are re- 


subject to 
skill 


arbor of 


wheels are 


age; much time and 
assemble an 


wheels 
stricting the versatility of the gang 


quired to 


precisely spaced thus re 


ing diamond sawing tends 


to leave 


setup; 
rough edges at the edge of 
each cut, especially in deep cuts, 
so that 


quired to 


extensive 
finish 
diamond wheel cannot be 
dicing round disks from the 

Impact grinding offers a number 


lapping is re 
each wafer; a 
used for 


wafer. 


of advantages, the most important 
of which are listed in the box 

In ultrasonic impact grinding, as 
with diamond-wheel cutting, there 
the 
be machined in 
Also, it is not 
to slice wafers thinner than 0.015 
with results. 
Figure 1A shows a multiple-blade 


are limits to area which can 


one operation. 


possible at present 


inch consistent 


cutting tool assembly, mounted on 


its supporting and driving tool 


cone, with typical crystal wafers 
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Designers of magnetic cores for 


high-frequency transformers, elec 


tronic computer switches and micro- 
wave transmitting devices can now 
explore the advantages offered by 
and magnetic prop 


the electrical 


erties of ferrite crystals. 


By means of impact grinding, 


this material can readily be shaped 
corner 


More 
subjected to 


in one piece with sharp 


and precisely oriented sides 
the not 


ver, core is 


tre during machining 
shown in Fig 


0.125-inch 


The ferrite 
1B was cut 
thick 
than 


developed for the study of domain 


core 
from an 
single crystal wafer in les 


minutes. The procedure, 


two 


patterns in ferrite, involved six 


Each 


x-rayed to 


tep ferrite crystal wa 


first determine the 


orientation of its lattice structure, 


then mounted on a_ rectangular 
steel block with the edges properly 
The block was mounted on 

table which was 
worktable of the 

This 
mitted the crystal to be positioned 


lo« ated, 
a rotary placed 
on the impact 


grinder arrangement per 
at any desired angle with respect 


to the face of the soft-steel tool 


For each cutting, 600-grit boron- 
carbide abrasive in liquid suspen- 
sion was dammed around the 
crystal with modeling clay. Grind- 
ing was accomplished without pro- 
that might have 
structure of 


ducing stresses 
affected the 
the crystal. 


Glass-Bonded Mica 


mica, like other 
hard abrasive materials with a 
strong grain structure, is difficult 
to machine by conventional meth- 
ods, The operator must take special 
care the tool since 


the material is susceptible to in- 


internal 


Glass-bonded 


not to force 
ternal damage from heat and pres 
sure even when looks 
perfect. By the use of impact grind- 
this readily ma- 
with no hidden 


the cut 


ing material is 
chined danger of 


damage 
Ceramics 


When aluminum-oxide ceramic 
spacers fired after the 
ventional molding process shrinkage 
occurs which it difficult to 
obtain the Each 


change in the location and shape of 


are con- 


makes 
required shape 
the holes requires expensive mold 
design and fabrication 

Simultaneous machining of mul- 
tiple holes in finished blanks on the 
impact grinder was tried as an 
alternative to molding and proved 
to be an immediate success. Figure 
1C shows a 0,030-inch-thick, 0.75 by 
1.25-inch ceramic spacer produced 
at the rate of three per minute 

Not only the 
from piece to piece, 
changes in location of the holes are 
work 


changes are also 


uni 


but 


are tolerances 


form 
f the 


made by positioning o 


piece Shape 
economically accomplished by con 
ventional the cold 
rolled-steel tool tip, which is then 
the tool f 


cone ot 


machining of 
easily soldered to 
the grinder 

The 
Fig. 2, comprises: a 
which 


sketched in 
unit 
ultra 


impact grinder 
driver 
serves as a source of 
(25-ke) 
the cutting 
that carries the cutting head and 
feeds the 

init that 
feeds an abrasive fluid to the 


onie electrical power for 


head; a pedestal unit 


locates and work to it; 


an abrasive circulates 
and 
cutting tool; a head unit that sup 


* Work done while 
Ma achusett 





ports and drives the cutting tool; 
an interconnection unit that pro- 
vides electrical services and inter- 
connections to the various units; 
and a water-flow switch unit to 
prevent operation without cooling- 
water flow through the head unit. 

Incorporated in the head unit is 
an electromechanical transducer 
which converts alternating current 
supplied by the driver unit into 
mechanical vibrations at 25 ke. 
These vibrations are amplified and 
transmitted to the cutting tool by 
means of a shaped tool cone. The 
cutting tool is secured to the tip 
of the too] cone and vibrates per- 
pendicularly to the tool face (along 
the cone axis) without side-to-side 
motion. 

The transducer, shown in cross- 
section in Fig. 3, is of the mag- 
netostriction type and utilizes pure 
nickel laminations as the core 
material. Attached to the nickel 
is a mechanical-amplitude trans- 
former, the transmitting cone, and 
the resonant support which is rigid 
at low frequencies but highly com- 
pliant at 25 ke. The resonant sup- 
port is designed to hold the device 
securely but permit free vibration, 
while the transmitting cone drives 
the tool relatively large 
longitudinal vibrational amplitudes 
at the resonant frequency. The tool 


cone to 


ABRASIV 


Table I—Impact Grinder Performance 


Ratio of 
Material 


Quartz 

Ferrite 

Germanium and Silicon 
Ceramic 

Glass 

Carbon. 

Glass-Bonded Mica 
Synthetic Ruby... 
Mother of Pearl. . 200/1 
Boron Carbide 3/1 
Tungsten Carbide 1/1 
Tool Steel. . 1/1 


50/1 
200/1 
200/1 
150/1 
200/1 
150/1 
200/1 

2/1 


Stock Removed 
to Tool Wear 


Typical 
Grinding Rate 
14"-dia. Tool, 

4” Deep 

(in. /min) 


Maximum 
Practical 
Grinding Area 
(sq in.) 
0.045 
0.075 
0.075 
0.060 
0.100 
0.060 
0.075 
0.020 
0.075 
0.015 
0.009 
0.007 


eee Coe Ohh woe 


Impact grinder employs 320-grit boron-carbide abrasive and cold-rolled steel tool 


cone is also a mechanical-amplitude 
transformer which supports and 
drives the cutting tool. Typical 
amplitude of vibration for a 0.5- 
inch-diameter cutting tool is 0,003 
inch, Larger amplitudes may be 
obtained with smaller cutting tool 
diameters. 


Cutting Process 


A small space filled with abrasive 
fluid develops between the vibrat- 
ing tool face and the workpiece. 
Tiny particles of abrasive, accel- 
erated by the motion of the cutting 
tool, are driven with tremendous 


impact against the work. Thereby 


~ 


WATER-FLOW 
NIT 


FIG. 2--Diagram of the impact grinder showing all units of the equipment 
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an exact counterpart of the tool 
face is chipped or ground into the 
work. The work is fed up to the 
tool to maintain constant grinding 
force between the two. 

Despite the fact that the abrasive 
particles strike the work with im- 
pact forces up to 150,000 times their 
own weight, the grinding force re- 
quired seldom exceeds 10 pounds. 
This small force, together with the 
vibratory nature of the process, 
the absence of direct tool-to-work 
contact and the use of cool abrasive, 
combine to make impact grinding 
a cold-cutting and stress-free pro- 
cess. 

The work material is not stressed 
or distorted and is not raised in 
temperature. It is normally un- 
necessary to clamp the work, and 
there is no tendency for the tool 
to wander. Existing or unfinished 
work may be taken up again with 
old or new tools without difficulty 
in recentering or relocation. 


Design 

The transducer design problem 
is the central one in impact grind- 
ing. Cutting rate varies directly 
with frequency and amplitude of 
vibration, and so it is desirable to 
have these as high as possible. The 
maximum useful amplitude is 
limited by the strength of available 
materials for the cutting tool, for 
the tool cone, and for joining these 
together, since vibration amplitude 
is largest for these parts. The 
cutting-tool face is limited in size 
to the maximum area which can 
be made to vibrate all as one piece. 
This sets an upper limit to vibra- 
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tion frequency for a given area. 
Inaudibility of the vibration is also 
desirable for physiological reasons. 

A practical compromise among 
these considerations, together with 
transducer efficiency and reliability, 
results in the choice of the mag- 
netostrictive transducer operating 
at 25 ke. For a given output power 
level at a set frequency, vibration 
amplitude of the parts coupled to 


FIG. 3—Cross-section of transducer as- 
sembly of the magnetostriction type 


the transducer inversely 


with their cross-sectional area. This 


varies 


means that small tools can be driven 
with high amplitude, tools 
with smaller amplitude. The small- 
est useful tool size is therefore de- 
termined by material strength, 
the largest by lowest tolerable cut- 


large 


ting rate. 
The nickel the 
transducer laminations is indicated 


choice of for 
by its availability, ease of fabrica 
high fatigue strength, high 
tensile strength, ease of bonding to 


tion, 


other metals, high Curie tempera- 
ture and good magnetostrictive ef- 
ficiency at 


convenient impedances 


Driver Circuit 


Fig. 4, 
relatively 
straightforward. 


the driver 


simple 


As shown in 
unit is and 
The basic circuit 
consists of a 6C4 Hartley oscillator 
driving a pair of push-pull 813’s 
operating class AB,. A special out- 
put transformer matches the trans- 
ducer load impedance to the power 
amplifier. 

A tuning-indicator circuit is in- 
corporated to enable the operator 
to tune the oscillator easily and re- 


liably to the mechanical resonant 
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FIG. 4—Circuit of driver unit incorporating tuning-indicator circuit 


Al- 
frequency 
maximum or 
minimum electrical impedance that 
permits direct 


frequency of the transducer. 
though this resonant 
does not produce a 
indication, it does 
produce a unique impedance value 
that 

In effect, a sample of the current 
to the transducer and the voltage 
across the transducer are compared 
in magnitude and phase with values 
determined at the factory to exist 
of 
with 
tuning of the driver is indicated 
as a dip in the reading of the panel 
meter. This meter is actually back- 
ward-reading, so that the dip looks 
like a maximum. 


can be measured. 


at resonance. Correspondence 


these values as they vary 


The tuning fea- 
ture is valuable since it enables an 
unskilled operator to tune for max- 
imum output without error. 

The transducer requires a stand- 
ing current for proper 
operation. This is provided through 
an isolating network which pre- 
vents the d-c from saturating the 
output transformer. It 


d-c bias 


also pre- 
vents the d-c source from shunting 


the ultrasonic output current 


Grinding Performance 


Table the 
of the impact grinder in working 
with a variety of materials, using 
a cold-rolled-steel tool and 320-grit 
boron-carbide abrasive. 


I shows effectiveness 


These fig- 
ures, while generally descriptive of 
impact grinding machinery, apply 
specifically to machines of the Ray- 
Model 2-332 which 
have 700 watts output 

In stock removal the abrasive 
grit, vibrating at ultrasonic rates, 
both the tool and the 
The work normally re- 
much greater wear, result- 
ing in the desired stock removal 
Some of the ratios shown in column 


theon Series, 


wears away 
workpiece. 


ceives 


2 of Table I are as great as 200 
to 1. Tool wear is confined mostly 
to the bottom face where dimen- 
sions are usually not critical. Be- 
cause there is little lateral cutting 
action, the precise profile of the 
maintained. Moreover, the 
soft cutting tool is usually inex- 


tool is 


pensive to replace. 

For each tool and material com- 
bination there is a maximum grind- 
ing area which it is impracticable 
maximum areas 
are indicated in column 3 for the 
tool and abrasive specified. Impact 
grinding performed over 
larger but of approxi- 
mately grinding 
Portions of stock can be removed 


to exceed. These 


can be 
surfaces 
equivalent area, 
by making several connected cuts 
with the impact grinder. 

Column 4 shows 
grinding for 
using the tool and abrasive noted 

Further development of ultra- 
sonic impact grinding equipment 
will be directed toward the achieve- 


conservative 


rates each material, 


ment of higher machining speeds 
and larger areas. 

Higher speeds will require higher 
which 
materials. 
also require 
higher power, but may also enforce 
the use of lower frequencies. Sonic 
impact grinders operating at high 
power levels in soundproofed rooms 


power (more 
will 


Larger 


amplitude) 
require stronger 


areas will 


may prove both necessary and en 
tirely practical. 

Much 
mains to be 


work re 
the 
mechanism of cutting, reduction of 


investigational 


done on actual 
tool wear by variations in tool de- 


sign, and methods of supplying 
abrasive. 

Development work on the ultra- 
sonic impact grinder was supported 
in part by the Signal Corps under 


Contract DA-36-039-sc-30282 





Servo Amplifier Uses 


UMMARY 


Power outputs of better than 5 watts obtained from servo 


power amplifiers using silicon power transistors in push-pull output stage. 


Amplitude distortion is under 10 percent measured at 3.5-watt output 


XPERIMENTAL power transistors 
have been used in several re- 
cent circuit designs. A typical ap- 
plication is a servo-motor drive 
amplifier which utilizes overall 
closed-loop negative feedback. 
This unit was designed to drive 
the control phase of a 3,400-ohm 
split control-winding servo-motor. 
The amplifier is well stabilized and 
has a voltage gain of 400 at 400 eps. 
At an operating power-output 
level of 0.115 watt, the output volt- 
aye 
volts. 


would be approximately 20 
The characteristics of a re 
sulting design are listed in Fig. 1. 

A schematic of the amplifier is 
shown in Fig. 2. The unit 
type 904 silicon transistors in the 
low-level input and driver stages. 
The grounded-emitter input stage 
is current-stabilized by the 220,000- 
ohm resistor between collector and 


uses 


base 

The output stage uses two experi- 
mental silicon power transistors in 
push-pull. No 


output transforme) 


because the control 
the motor is center 
The d-c component of cur- 
rent flowing in the winding is small 
because the output stage is biased 


is required 
winding of 
tapped. 


for class-B operation. 

The feedback-loop _ stabilizing 
voltage is fed from the output of 
the amplifier through 
vider R, R, 
input stage. 


voltage di 
to the emitter of the 
For degeneration, the 
voltage fed back across R, must be 
in phase with the 400-cps signal 
input at the the first 
transistor. Approximately 0.24 per- 
cent of the output signal voltage is 
applied across R, for stabilization. 


base of 


Stability 
The 4-yf capacitor in the emitter 
circuit of the 
equately bypasses 


second stage ad- 
the 680-ohm 
emitter resistor at the 400-cps op- 
erating and at 
However, at lower 
little effect. 
Hence, the circuit degenerates these 


frequency 
frequencies. 


higher 


frequencies it has 


AMPLIFIER 


LOOP GAIN «65 (20-V OUTPUT LEVE 


“our * = 92 OHMS (20-V OUTPUT LEVE 
JNED MOTOR IMPEDANCE 
62V RMS 

FREQUENCY «400 CP* 


R= 3,400 (1 


Ofe,< 


FIG. 
drive 


Specifications for servo-motor 


frequencies and acts to stabilize the 
amplifier at lower frequencies. 
Similarly, the 0.018-yf capacitor 
across the primary of the output- 
the 
the 


second 


stage drive transformer and 


R-C 


base 


between 
the 
amplifier at 


series network 
and collector of 
stabilize the 
higher frequencies. 
The feedback 
gain and phase-shift characteristics 


stage 


amplifier voltage 


with the feedback loop closed are 


shown in Fig. 3. The gain is con- 


Servo-motor drive amplifier at left is not much larger than a matchbook; power amplifier at right shows component mounting designed 


to give increased heat dissipation 
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Silicon Power Transistors 


FIG, 2 
transistors in push-pull 


Circuit diagram of servo 
g 


3—Closed-loop 


rvo amplifier 


characteristics of 


range of fre 
400 cps 


stant over a wide 


quencies on either side of 
Also, 
r the same range. 


Although 


at two points, 


the phase shift is near zero 


peaks 


43 000 cps, 


there are gain 
90 cps and 
ope rating 
shift at 


low 


outside of the desired 
phase 
su the 
any tendency to 
Additional 
Table | 


fain cn 


range, the 
points is still 


frequency 
these iently 
to eliminate ward 
oscillation data is 
shown in 

Voltage 
function of 
4. The 


constant for 


iracter| 
power is shov 
gain of the amplifier 

output ignal levels 
: to about watts and drops only 
lightly at 3 
The scien section of a servo am- 
from 


output is 


vatts. 


plifier, which more power 


required, i shown 
schematically in Fig. 5. 
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onductor Products Division 


Texas Instruments Incorporated 
Dallas, Texas 


amplifier which uses two experimental silicon power 


FIG. 4 


tion of power servo amplifier output 


Voltage gain plotted as a func 


To obtain power output yreate! 


than those of the amplifier pre 


iously desc ribed, it 18 necessary to 


have more drive signal current 


available actical for the 


type 904 


than is pi 


transistor to supply 


Higher driving currents require a 


higher-wattage bia ipply for the 


power transistors. In this case high 


gain at low signal l no needed 


Consequently, the power supply re 
quirements are reduced by eliminat 
bias. The 


ing the output charac 


teristics of the amplifier are 
in Fig. 6 
Due to the 


signal to swing 


need for the a- 
well 


region of the 


ariv- 


ing into the 


nonlinear collector 


characteristic, an increase in out- 


put is accompanied by an increase 


in amplitude distortion. However, 


this distortion is not detrimental. 


By é. W. LACY and P, D. DAVIS, JR. 


Apparatus Divisi 


Table I—Servo Amplifier Data 


Input impedance 
Closed Loop 130K 
Open Loop 5K 


Output impedance 
Closed Loop 
Open Loop 


Under 100 ohms 
Approx 10 K 


Voltage gain 
Closed Loop 
Open Loop 


Approx. 410 
Over 10,000 


Power gain 
Open Loop 83.2 db 
Maximum 
C Nominal 
‘ perating 


100 ¢ 


Ambient temp 


»OSI TION 
FEEDBACK 





FIG. § 


output in excess of 5 watts 


Servo vower amplifier with an 


Actually, in using the motor as a 
ed load, the 


under 


measured distortion 
10 percent at 3.5 


thank the 
truments for 


watts. 
The authors engineers 
their as- 
thanks go to 


and D 


it Texas In 
Particular 
Weese, W 


Kmian, 


istance 
{ De 
Hech 


Jurek 


FIG. 6—Output characteristics 
power amplifier 





Measuring Phase at R-F 


UMMARY 


Time delay or phase angle of two sine waves in the fre- 


quency range between 10 ke and 20 me can be measured by comparison-type 


instrument with an accuracy of 0.1 degree or 1 percent of dial reading. 


Unaffected by tube variations or noise and harmonic content of input sig- 


nals, it can measure 5 < 10~”° second delay 


OMPARISON METHODS of meas- 
C uring direct potential, using a 
standard cell and a linear poten- 
tiometer, are generally far more ac- 
curate than the direct indication of 
a voltmeter, Similarly, in measur- 
ing a phase angle between two al- 
ternating voltages, the comparison 
method ig likely to be more accurate 
than the direct-indication method. 

The instrument to be described is 
essentially a comparison device em- 
ploying a continuously variable de- 
lay line as a standard phase shifter 
and a sensitive balanced phase de- 
tector to indicate the phase differ- 
ence of the two input signals. 


Continuous Delay 


variable 
effectively a 
radio-frequency cable with one con- 
ductor changed into a long thin coil 
and the other conductor spaced 
closely to the first, thus producing 
a large amount of time delay while 
maintaining a low attenuation at 
high frequencies. Figure 1A shows 
a schematic diagram of a continu- 
ously variable delay line. 


A continuously 


delay 


line is compressed 


The variable contact can be ad- 


4 t 9 — a 
a, PROBE + i 

5 MA pay 

tr~*t- Lisi aed _ Hane pede a 


FIG. 1 
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Advance 


justed to travel from one end of the 
line to the other; thus the time de- 
lay the output terminal! 
and the input terminal can be varied 
from zero to the maximum time 
delay of the entire line. A dial can 
be made to measure time delay di- 


between 


phase delay in degrees 
can be determined by multiplying 
the frequency of the signals and 
360. 

A balanced phase detector is a 


rectly, or 


special type of peak rectifier capa- 
ble of producing a direct potential 
at its output terminals, propor- 
tional to the vector difference of the 
two alternating voltages applied to 
its input terminals. Therefore, 
when the input signals applied to 
the balanced phase detector are in 
phase, the reading of the output d-c 
meter will be equal to zero when 
the amplitudes of both input sig- 
nals are equal and equal to a mini- 
mum when the amplitudes of both 
input signals are unequal. Figure 


PROBE = 
4 " 


1B shows a simple circuit diagram 
of a balanced phase detector. 

The operation of the instrument 
may be explained with the aid of 
the block diagram of Fig. 1C. Both 
EF, and FE introduced with 
two low capacitance probes. Potenti- 


may be 
ometer FR, is used with the input 
capacitance of the amplifier to in- 
troduce a small lagging phase angle 
to E, channel in that the 
phase difference caused by lead in- 


orde1 


ductances and stray capacitances 


the initial 
continuously 


can be balanced out by 
adjustment of the 
variable delay line. 
The differential tuned amplifier 
is used to increase the sensitivity 
and to reduce the effects caused by 
noise and harmonic contents of both 
signals. A gain control is installed 
in the differential tuned amplifier 
for balancing the difference in ab- 
solute amplitudes of EF, and E,,. 
First EZ, is disconnected and sig- 
nal EF, is applied to both input 
probes. Then the continuously var- 
iable delay line is adjusted until 
the meter reading becomes mini- 
mum. The reading of the continu- 
ously variable delay line is recorded 


FF 
TUNE 
_| AMP 


| 7 
INTINUOUSLY VARIABLE 
/ ~}0€ LAY Nf 
MANA 


Schematic of continuously variable delay line (A) and circuit of balanced phase detector (B) combined to form precision phase 
detector shown in block diagram form at (C) 


Janwary, 1956 — ELECTRONICS 





and Video F 


requencies 


Delay line is coiled around a copper-plated ring. Moving contact is shown at left. Front of unit (right) gives delay in 


microseconds on direct-reading dial 


as t, or #,. At this point, both input 
channels have equal time delay. 
With E, and E, separately applied 
to the input probes the continuously 
variable delay line is adjusted un- 
til the meter reading again becomes 
minimum or zero and the dial read 
ing recorded as ¢t, or #6, The un 
known phase angle @ is 6 é, in 


degrees or t ft, in microseconds. 


Circuit Description 


In Fig. 2, V, 
ing the continuously variable delay 
Amplifier V, is the 
amplifier for E 
tiometer R 


is an amplifier feed- 
line input 
Poten- 


capaci- 


channel 
the 


used to introduce a 


and input 
tances of V, are 
lagging phase angle to the F, chan- 
nel. The purpose of adjusting R 
is to balance the difference in phase 
shift caused by lead inductance and 
stray capacitance of FE, and EL, in- 
ibes V, and V, are 
differential 


which a 


put channels. 7 
tuned 
tank 


between the 


connected as a 
amplifier, in single 
circuit is connected 
two plates. Phase shift caused by 
off-resonance of the circuit will not 
affect instrument accuracy 
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Switch S, selects the frequency 
Variable 
used for tuning 
tude of PF, is higher than FH. both 


bias and screen voltages of V 


band. capacitor C, is 


In case the ampli 


can 
be adjusted by potentiometer R 
and Rk, until the 
the output signals at the plates of 


amplitudes of 


V, and V, are approximately equal. 
for coarse ad 
for 


is connected 


tesistor R. is used 


and R, is used fine 
Diode D 


as a balanced phase detector, Duo 


justment 
adjustment. 
triode V. is connected as a d-ce 
amplifier 
Potentiometer F, is used for zero 
adjustment of the panel meter, and 
to supply a negative direct voltage 
to offset a part of the input d-c 
signal from the phase detector. The 
output of V, is the 


output meter. The power supply of 


used to excite 
this unit has 300 volts unregulated 
potential and a 150 volts regulated 
potential] 

The 
line unit illustrated is a ring with a 
layer of 


continuously variable delay 


copper coated on a part 


of its surface. This form is wound 


toroidally with Formex 


soth 


magnet 


wire. the dimensions and the 


number of turns on the coil are very 
accurately controlled to obtain good 
linearity and precise time delay. 
The time delay of the line can be 
accurately measured by the follow- 
(1) apply a single 
signal period T is shorter 
than the total time delay of the de- 
lay line to both EF input 
the instrument; (2) 
adjust for minimum meter reading 


ing procedure 


W hose 


and EB, 
terminals of 


near the beginning of the dial and 
the dial (3) 
the minimum 
meter reading near the middle or 


record reading as t,; 


adjust for second 
the end of the dial and record the 
reading as t,. A correction factor C 
for the dial of this instrument may 
be found by using 

(’ / 

Another method for checking the 
value of time delay is to connect 
BE, binding 
the END 
terminal! at 


ground, short 
the GROUND 
the delay 
signal with 
input bind 


post to 
terminal to 
the 
init and apply a 
to the EF, 
Then the delay line dial is 


rear of 
line 
frequency f, 
ing post 
its end grad- 
until the 
becomes maxi- 


turned slowly from 


ually to its beginning 


meter indication 
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CXTERMAL INDICATOR 
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FIG. 2—-Complete circuit of comparison type phase indicator 


mum, The dial reading is recorded 
as t,. Increasing the signal fre- 
quency to f,, the delay line dial is 
again adjusted until the meter 
reading becomes maximum and the 
dial reading recorded as t,. Correc- 
tion factor C can be determined by 
] 1 
A(t, tle) (Ja — Jn) 


soth 


from 


resistors R, 
INPUT terminal and END 
terminal to GROUND terminal of 
the continuously variable delay line 


terminating 


must be equal to the characteristic 
impedance of the line. Otherwise, 
standing waves will be introduced 
within the line, thus decreasing the 
accuracy of the instrument, The 
value of FR, can be determined by 
applying a single sine-wave signal 
to FE, input binding post and rotat- 
ing the delay line dial. If the line 
is properly terminated, no maxi- 
minimum reading can be 
found on the panel meter, If the 
meter rapidly 
when the variable contact is being 
rotated from its END termi- 
nal, the value of R, is too high. On 
the other hand, if the meter reading 


mum or 


reading decreases 


away 


increases rapidly, R, is too low. 
Meter Sensitivity 


Maximum sensitivity for full- 
seale deflection is 0.01 volt rms in 
the instrument Since 
the phase based on 
measuring the vector difference of 
the two input signals, the meter 
indication can be expressed in terms 
of the absolute amplitude of one 
signal, say F, and the phase angle 6 
when the absolute amplitudes of 


described. 
detector is 
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both signals are equal. 
Meter indic: 
To obtain an adequate minimum 
indication, the amplitude of the in- 
put signals can be calculated by us- 
ing the above expression; the re 
sults are given in Table I. 
This table that the re- 
quired amplitudes of the input sig- 


tion = 2F, sin (0/2) 


shows 


nals become larger when the phase 
angle is small. When the input sig- 
nals are 0.5 volt, the panel meter 
has an indication of 0.00087 
when the phase angle @ is 0.1 
degree according to the above ex- 
In other words, the de- 
flection will be about 9 percent of 
full under this 
Thus, 0.5 volt is recommended as 
the minimum input for detection of 
0.1 degree to produce 9 percent of 
full-scale 


about 
voli 


pression, 


scale condition. 


deilection. 

The significance of minimum in- 
dication on the panel meter when 
the delay line dial is being rotated 
depends not only on the amplitude 
but also on the frequency of input 
signals. Therefore, it is desirable 
to consider the relationship between 
signal frequency and rotation of the 


Table I—Input Amplitudes Re- 
quired for Full-Scale Deflection 


Input amplitude Phase angle 
in volts in degrees 
01 180 
Ol 90 
Ol 60 
115 10 
286 
15 
3 


delay line dial. For a 0-to-0.25 
microsecond continuously variable 
delay line, the change in meter in- 
dication becomes full scale as the 
delay line dial is rotating from 
one end to the other when EF, equals 
0.01 volt at 2 megacycles. 

This is found from the above ex- 
pression by substituting 0.25 micro- 
second at 2 megacycles equal to 180 
Similarly, the change in 
will be full 
as the delay line dial is rotating 
from one end to the other when £, 
equals 0.115 volt at 111 ke. There- 
fore, the significance of minimum 
indication when the 
signal frequency decreases. To rem- 


degrees, 


meter indication scale 


becomes poor 
edy this condition, it is possible to 
use longer delay lines for low-fre- 
quency signals. A variation of the 
circuit by addition of a step vari- 
able delay line of 5 microseconds 
total delay in steps of 0.05 micro 
second connected in series with the 
continuously variable delay line has 
built and tested. The results 
are satisfactory below 10 ke. 

One of the advantages of this in- 


been 


strument is that stray capacitance 
and inductance of input leads and 
all circuit elements do not affect the 
accuracy of the measurement. Fur 
thermore, the 
pletely independent of variations of 
tube factors, 


accuracy is com- 


meter tolerance, and 
other circuit parameters, since the 
instrument 
comparison 


is based entirely on a 
principle. 
variable delay line is 


Because a 
continuously 
employed as 
ment, the 
to measure 


a phase shifting ele- 


instrument can be used 


very small time delay 


and phase angle of transmission 
networks at very high frequencies 
where other phase measuring de 
vices fail. 


Many 


have 


this kind 
and tested. 
It has been found that the accuracy 


instruments of 
been constructed 


is always better than +0.1 degree 
or +1 percent of the time delay in- 
dicated on the dial of the continu- 
ously variable delay line. The reso- 
lution 10™ 


smallest 


time is 5 
the 


second or 
smaller ; phase angle 
in degrees that can be read on the 
dial is 
» x 10 
The 
can be from 10 ke to 20 megacycles. 


aproximately 
360 


equal to 
frequency in 
cps. yractical frequency range 
The indicator sensitivity is about 
0.01 volt full seale. 
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Regulated bias supply uses two power transformers. Section at 
upper left supplies standby bias in case of failure of main sup 
ply. Lower section provides regulated voltage for control tube 


Power supply as installed in linear accelerator. Standby supply 
is at left, with 845 tube used as grid-leak resistor at rear center. 
Small vower supply for 6SL7 is at lower right 


Biasing Large Amplifiers 


UMMARY 


Tube acting as variable grid-leak resistor provides constant 


grid bias to linear-accelerator amplifiers over a wide range of grid current 


demands. Supply will provide up to 100 ma at 1,000 volts 


AINTAINING a constant bias on 
M the twenty-two 6401 triode 
Yale 
accelerator normally requires a bias 
hold 


variations 


amplifiers used in the linear 


large enough to the 


supply 
bias steady regardless of 
in grid current 

The amplifiers operate at 600 me 
and have a peak power output of 
200 kw, which the for 15 
psec at a repetition rate of 100 pps 
12 kv the re 
quired grid bias is about 600 volts, 
but it is convenient to be able to 
the up to 1,000 volts or 
more. The tubes draw grid current, 


deliver 


At a plate voltage of 


vary bias 
but it is variable from tube to tube 

These conditions would require a 
large and costly supply since it is 
possible that all the might 
draw the same sign of grid current. 


tubes 


To avoid that, the circuit shown in 
the which 
will supply 1,000-volts bias at cur 
rents up to 100 ma. 


diagram was devised, 


If bias were developed across an 
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By W. 


j 


. WADEY 


‘ Tlave ( 


rdinary grid-leak resistor no 


supply would be needed, but the 


vould vary with grid current 
fixed grid leak 
the re 


the 


placing the 
with a tube allows 


be varied as grid 


changes thus keeping the bia 


stant 


In the circuit shown, the 


Dias 
bias 
Re 


ato) 


istance to 


current 


con 


Ly pe 


845 tube is the regulated grid leak. 
The grids of all the amplifier tubes 


are connected to the bias bu 
all 


the 


and the grid currents of 


flow to ground through 


The grid potential of the 845 is 


3, ¢ 


tubes 


845. 
de 


termined by a direct-coupled feed- 


back amplifier consisting of 


both 


halves of a cathode-coupled 6SL7. 


The bias potential of the 


right- 


hand grid of the 6SL7 is picked off 
a potential divider connected from 


ground (positive) to a point 


300 


olts below the bias bus as main- 
the O0A2 The 
25,000-ohm potential divider across 
OA2 the left half 


of the 6SL7 in range of 


tained by two tubes 


the lowe} 


put 
the proper 


The 
right 


its cnaracteristk 


ply at the lower 


thethe 0A2 tubes 


power s8up- 


only 


a 


and the 6SL7. 


4erves 


Failure Protection 

if the 
amplifiers fails, 
the bias fails and the tubes may be 


damaged, 


As with any grid-leak bias, 
r-f drive on the 
this a small 
It is set 


transformer at 


To prevent 
back-up supply is provided 
with a variable 
ome value less than the operating 
bias voltage. Normally, its only load 
is a voltmeter since the lower 3B24 
tube is nonconducting 

If the r-f drive fails the bias will 
until the 3B24 
stay at the 
the drive is 
back-up supply 


fal conducts and 


then voltage 
The 


ince 


back-up 
until restored 
has no load, 


no grid currents are draw: 





Scale Weighs Moving 


ighway trucks diverted to lane along edge of road are 
UMMARY Highway trucks diverted to | long edge of 1 

weighed while traveling at speeds up to 48 mph. Overweight vehicles set off 
preset alarm. Scale is operated at 400 cps and uses load cells bridge-con- 


nected to d-c amplifier. Dead weight is balanced with potentiometer 


i ELECTRONIC highway scale, zero-adjust potentiometer and the When this equipment is used for 
oe installed on U. 5S. slide-wire circuit as shown in_ static weighing, the circuit selector 
Highway 1 in Virginia, is capable’ the block diagram. The voltage into is connected to the balance meter, 
of detecting overloaded trucks. the slide wire circuit and the zero- which is a zero-center, 100-micro- 
while they are in motion, recording adjust potentiometer are in opposite ampere meter. With no load on the 
the weight of all passing trucks phase to that fed to the load cells. scale and the weight indicator dial 
and accurately weighing stationary The zero-adjust potentiometer is at zero, there is no input to the 
trucks. used to counterbalance load cell out amplifier and the meter shows a 

The scale operates at 400 cycles. put owing to the dead weight of the zero balance. When a load is placed 
Power is fed into the load cells, the scale platform. on the platform, unbalancing the 
bridge network in the load-cell cir- 
cuit, a voltage is applied to the 
amplifier and the meter goes off 
balance. 
+e oat ance r | Static Weight 
= , By turning the weight indicator 


CIRCUIT 


eee . ape I dial, a voltage of opposite phase is 
esse Sea AMPt res} tom ae as GHT introduced into the amplifier and 
= ‘ >| “ 2 


ee 1= \ this voltage is adjusted until its 


"el magnitude is equal to the load-cell 

bf s2e0ar | a all output. The resulting amplifier in- 

ene SELECTOR |) | DETECTOR put is zero and the meter returns to 

zero balance. The actual weight on 

AXLE the scale is indicated by gradua- 

very tions of the weight indicator dial 

on the shaft of the slide-wire con- 

Elements of highway scale that indicates static weight or signals and records trol used to develop the balancing 
overweight on basis of preset alarm voltage 


RESET 
—y 0 


REMOTE 
CONTROL 


[ AMPLIFIER 


{+ ty 
0.02 569! : : oe “ft ' REMOTE 


—f:: D RESET 
vr ~ REMOTE 
‘ (000) | SIGNAL 
RED 
AM) 


| 
mm WHITE 


Alarm circuit of scale must be reset manually Four load cells of this type are used under weighing platiorm 
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Trucks 


By ARTHUR L. THURSTON 


Consulting Engineer 
Cox and Stevens Electronic Scales Division 


Revere 


Corp 


of America 


Wallingford, Conn 


RR Rac 


Weighing platform is set into roadway. Equipment is triggered by switch ahead of 
platform and shut off by another that follows. A permanent tape record shows the 


weight of each axle 


When the scale is recording mov- 


ing weights, the circuit selector 
switch is turned to the record posi 
tion. The slide wire is not used and 
the weight indicator dial remains at 
zero. In this case, any load placed 
on the platform develops from the 
cells an output that is amplified and 
fed into the paper-tape recorder. 
This recorder uses a heated stylus 
and sensitized paper for 
inertia, high-speed operation. To 
save tape, because it is used at the 


rate of 50 millimeters per second, a 


low- 


roadway treadle is placed just ahead 
of the scale to start the paper drive 
as a vehicle approaches the weigh- 
platform. A treadle 
shuts off the drive after the plat- 
form is cleared 


Overload Alarm 


As an overload detector, the man- 


ing second 


ual slide wire is set to the prede- 
termined iimit 
weights are to be detected. For a 
signal to trip the overload detector 
circuit, a voltage must be developed 
by load cells in excess of that volt- 


over which excess 
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age introduced by the slide wire 
Any slight excess will trip the de- 
tector circuit and set off the alarm 
signal. In the alarm, 


normally be a 


addition to 


there would sign 
indicate to 
the driver of the overloaded truck 
that he is to pull off the highway 


and be weighed at a 


along the roadway to 


static scale 


operated by enforcement personnel. 
Tandem Detection 


As most states allow less weight 
on a tandem axle arrangement than 
on two single axles, two treadles are 
placed on the platform for tandem 
axle detection. 
in both 


If the contact strips 
the 
same instant as by tandem axles, a 


treadles are closed at 


high-speed switch circuit changes 
the amplifier output to a detector 
set to trip on a higher voltage. This 
detector, adjusted independently of 
the single-axle detector, is set to 
trip at a weight near the tandem 
axle load limit. In either case, the 
overload signal information is the 
same. 

The oscillator and amplifier em- 


20,000 
15,cOoO0 
),000 

5400 

ax ‘ 
rer 2N0 
Switch Switch 

ne 


' 
STARTS FRONT REAR TANDEM sTORS 
TAPE TRACTOR TRACTOR AXLES TAPE 


EQUENCE OF WEIGHTS 


Typical tape record of weights deter 
mined by automatic equipment from 
truck passing at 48 mph 


ey ae - 
ie Taka, 
Underside of platiorm shows support 
for electronic load cell. Four cells are 
used, one at each platform corner 


ploy standard circuits, the amplifier 
having a gain of approximately 90 
db. In addition, the amplifier con 
tains a phase-detection circuit re- 
lated to the 400-cycle supply, to pro- 
vide a positive d-c output when the 
cell voltage exceeds the slide-wire 
for the re- 
overload de- 


negative 
The 
tector uses a standard d-c amplifier 
circuit with a relay in the plate cir- 
cuit of the final stage. Only when 
the cell the 
slide-wire voltage will a grid volt- 


voltage and 


verse condition. 


load output exceeds 
age of the proper polarity be 


plied to the detector circuit 


ap- 
For 
the high weight limits of tandem 
axles, this bias voltage is increased 
so that a higher cell output to trig- 
ger the relay is required 

When the relay closes, a positive 
voltage from the power supply is 
applied to the grid of the output 
tube through the reset button on 
the panel and an external reset in 
series, should there be one. This 
locks in the relay to hold the alarm 
and roadway signs until the circuit 
is manually reset. 





Spark (left) when 7-kv supply of tv transmitter with electronic-crowbar fault protection is shorted. Neither solder-wire loop nor alu- 
minum foil are damaged. Effects of same test with overcurrent relay-magnetic switch type of fault protection are shown at right 


Gas Tubes Protect 


By W. N. PARKER and M. V. HOOVER 


OST POWER TUBES are subject 
at some time to a phenomenon 
known as the Rocky Point effect, 


which derives its name from expe 


riences with power tubes in com 


munications transmitters at Rocky 


Point, Long Island. 


Nature of Effect 
This 


self as an 


phenomenon manifests it 


internal flash-are de 
little warning in 


power tubes which apparently are 


veloping with 


of good design and are operated in 
a conservative manner. Triggering 
sources range from cosmic rays to 
line-voltage transients, parasitic os- 
cillations, spurious pri- 
mary and secondary electrons, ma- 
terial whiskers and photoelectrons. 

The this effect is not 
thoroughly understood and thus ef- 
forts to find a ham- 


renegade 


cause of 
remedy 


are 
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Tube Division 


lio Corporation of America 
Lancaster, Penneylwanta 


pered, However, techniques have 
which 
Rocky 
detect 
ment of fault conditions in 


tube 


been evolved protect power 
Point effect. 


the develop- 


tubes against 


These circuits 
a power 
and/or its circuitry and trig- 

device 
the d-c 
extinguishing the 
in the power tube before 
The gas 
eous conduction device bypasses the 


yer a gaseous-conduction 


connected in shunt with 


power supply, 
flash-are 
serious damage results. 
filter-circuit 
de- 


rectifier output and 


energy until the rectifier is 
energized 
This protection system is known 


as an electronic crowbar. 
Fault Protection 


In the past, the chief technique 
available for minimizing the effects 
of flash-arc damage in power tubes 
has been the addition of resistance 


supply la 


faults 


this 


in series with the d- 


limit surge currents during 


Figure 1 shows a circuit of 


type in which R is the series limit- 


ing resistance. In high-power in 
stallations this type of circuit dis- 
an objectionable amount of 
the 


even 


sipates 


power in series limiting re 


sistance if marginal prote 
to be afforded. 

In 1951, it was suggested that an 
built 


across 


tion is 


electronic crowbar be and 


electronically slammed the 
high-voltage- 
a fault 
fault 


rectifier 


supply bus in event of 

as a means of shunting the 
currents of a 2,000-kilowatt 
the tube.’ 
This device placed a virtual short- 


from faulting 


circuit across the rectifier output, 
that placed on the re¢ 
the flash-are, but trans- 
the short-circuit current to 


similar to 
tifier by 
ferred 


a device which was not damaged 
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RECTIFIER 


CIRCUIT 
BREAKER 


A-C 


FIG. | 


UMMARY 


Simple r-f power amplifier has limiting resistance 


Le N 
ROWBAR 


Basic electronic-crowbar fault-protection circuit 


Microsecond-response fault-detection and protection circuit 


minimizes flash-are damage to power tubes. Gas tube shunted across d-c 


supply extinguishes flash-are before serious damage occurs. Systems handling 


up to 5 megawatts can be protected 


High-Power Transmitters 


by the momentary 


condition 
Basic Circuit 


A simple electronic-crowbar cir 
A fault in 
results in 


cuit is shown in Fig. 2 
the protected power tube 
increase in current 
istor R,, 


voltage 


a sudden 


through cathode re pro 


positive pulse 
coupled by C, to the grid 
This 
the thyratron and causes i 


ducing a 
which ji 
of the thyratron. impulse 
ionize t 
to conduct damaging current away 
from the faulting tubs 
The current through the crowbar 
tube energizes the coil of the over- 


load 


breake1 


+ 


relay, causing the circui 


to open, thus deenergizing 
the primary source of a-c power to 
the rectifier. 

In the 
tions, plate voltage across 
ing tube is quickly 
value of 15 to 20 volts, which is the 
ionized 


these 
the fault- 


reduced to a 


sequence of opera- 


voltage drop across the 


conduction crowbar device. 


gaseous 
This low voltage starves and extin- 
guishes the the 


flash-are in pro 
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tected tube before serious damage 
result, A 


Rk, provides adequate voltage across 


can small series resistor, 


the crowbar tube to insure its con- 


duction despite severe low-imped 


ance flash-ares in the protected 


a typical iarge-power-tube 


installation, the value of the serie 


1 


dropping res nit 


onm 


anout 


Actuation Time 
Vea 3 


tne elec tron 


irement navy 


crowbdar 


; ‘ 


pable of beginning protective 
function within 1 to 5 microseconds 
after , detected 


When vig 


the fault has been 


ly triggered, hydro- 


orou 
gen-thyratron crowbar 


luct within 


tupes pegin 
to cor approximately 1 
microsecond and mercury-vapor dé 
microsecond 


vices within about 5 


crow 


A simplified diagram of a 


Dar protection circuit Ccurrentiy in 


shown in Fig. 3 
the 


uhf 


commercial 
This circuit is 
RCA TTU-12, a 


television 


use is 
employed in 
12.5-kilowatt 


transmitter. 


In the shown in 
Fig the 
sponding to FR of Fig. 2 consists of 


R,, R, and R,. 


also 


arrangement 


oO, series resistance corre- 
series resistors, 
Resistor R 


resistor, 


serve as a 
In the event of a 


the 


sensing 


sudden overcurrent in load 


circuit as a result of a fault, a 


pulse is 


teep-wavefront positive | 
the 
to the grid of the thyratron 
crowbar tube, 
biased off by 

This 


mediate ionization of the thyratron, 


transmitted through trans- 
formet 
which is normally 
the 


Causes 


bias source 


pulse almost im 


which then conducts and forms an 
effective 
vith the 
reservoir 
vhich is 
from the power supply is 


in R, and R,, 


compared to 


short-circuit in 
Energy 
capacitor C, 


parallel 
stored in 
that 


furnished 


load, 
and 
subsequently 
dissipated 
Secause FR, has a large 
the 


ionized thyratron, 


resistance 
very little 
to the faulting load. 


val ie 
of the 
current flows 

The series resistance of FR, and R, 
in combination with the impedance 
of the power supply limits the fault 
current to a value not exceeding the 
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peak-current 
ratron, 


rating of the thy- 
Conduction of the thyra- 
tron operates the overload relay, 
which ultimately interrupts the 
primary source of a-c power by the 
circuit breaker. Several other vari- 
ations of this circuit give 
effective protection. 


also 


Performance 


When a wire having a diameter 
of 0.003 inch is placed directly 
across the energized 7,000-volt plate 
lead of the circuit shown in Fig. 3, 
the resulting arc is so slight that 
it produces only a small pit in the 
wire. However, a tremendous cone 
of fire results if the plate potential 
is short-circuited with the protec- 
tive system disabled. 

In another test of effectiveness, 
the positive power-supply lead is 
touched to a small sheet of thin 
metal foil at ground potential. The 
thin metal foil used in cigarette 
packages is quite satisfactory. If 
the protective circuit is operating 
properly, the foil will show no melt- 
ing, pitting or burn marks. How- 
ever, the foil will disappear in a 
cloud of vapor if the test is per- 
formed with the electronic pro- 
tective circuits disabled. Results of 
are the 
photographs, 


such tests illustrated in 


Equipment Installations 


An electronic-crowbar system of 
protection has been employed in 
conjunction with the 1,700-kilowatt 
rectifier for part of Navy’s Jim 
Creek million-watt transmitter.” * 
More recently, super-power trans- 
mitters for the Voice of America 
have used the electronic crowbar.’ 
In these superpower installations, it 
is not uncommon to find rectifiers 
having fault-current capabilities of 
the order of 2,000 amperes 

The effectiveness of fault-pro- 
tection circuits in these large sys- 
tems may be demonstrated by a 
deliberate short-circuiting of the 
high-voltage bus or tube terminals 
with a movable horn gap in which 
one of the electrodes is a piece 
of conventional 0.060-inch-diameter 
rosin-core solder. A slight melting 
and pitting of the solder will result 
when the electronic crowbar is in 
operation, 

When conventional breaker-pro- 
tected rectifiers are used, however, 
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the horn gaps will disappear in a 
frightening display of aural and 
visual fireworks. Although the use 
of grid-controlled rectifiers reduces 
tube damage significantly, expe- 
rience has demonstrated that such 
rectifiers are also capable of damag- 
ing tubes and circuits. 

Another advantage of rapid fault 
protection is that full power can be 
restored almost immediately when 
the damage due to the flash-are is 
minimized, Operators of high-power 
transmitters are familiar with the 
lengthy aging process demanded by 
power tubes after a severe flash- 
are, 

These periods of operation at 
lower power level may require many 
hours or days. 
which 
flash-arc 


Furthermore, tubes 
from 
often 


have suffered 
damage are 


what gassy and may produce a final 


severe 


some- 


and fatal flash-are unless they are 
adequately protected during reag- 
ing. 


Out of Service Time 


Actual tests of electronic-crow- 
bar circuits in super-power trans- 
mitters demonstrated that 
full-power operation can safely be 
almost immediately after 
When these protective 
circuits are operated in conjunc- 
tion with grid-controlled rectifiers, 
the total down time due to a flash- 
are is of the order of 50,000 micro- 
seconds, a period almost unobserved 
in ‘most communications 
The down time is, of course, di- 
rectly proportional to the severity 
of flash-arc damage. 
fault 


have 


restored 
a flash-are. 


services. 


High-speed protection is 


CIRCUIT 
BREAKER 


not limited to power tubes, but is 
equally applicable to circuitry as- 
sociated with the tubes. Capacitors, 
inductors, insulation and the like 
can also be damaged by fault cur- 
rents. Crowbar protection greatly 
enhances the possibility of survival 
of circuit components and of early 
restoration of normal] full-power 
operation. 


Fault Detection 


The effectiveness of high-speed 
fault-protection circuits is contin- 
gent upon the early detection of a 
fault in the tube or in its associated 
circuitry. 

In simple fault-detection systems, 
the 
against 


such as that shown in Fig. 2, 


power tube is protected 
faults, but the system is incapable 
fault the 


circuitry associated with the pro- 


of sensing conditions in 


tected tube. This disavantage may 
be obviated by the use of a fault 
detection system such as that shown 
in Fig. 3. In this system, any d-c 
fault in the tube or circuit 
load side of 


triggers the protection system into 


on the 
sensing resistor R 
action. 

Several other fault-detection sys- 
tems available.” A differential 
system of fault protection 
proven very successful.’ The opera- 
the differential fault de- 
tector is predicated on the fact 
that a fault which develops in a 
vacuum tube operating as an os- 
cillator or an amplifier causes the 
r-f output to decrease sharply and 


are 


has 


tion of 


the d-c input to increase. 
In the differential fault-detector 
circuit shown in Fig. 4, rectifier 


OVERLOAD 
RELAY 


FIG. 3—High-speed protection circuit used in 12-kilowatt ultra-high-frequency television 


transmitter. Resistor A, acts as sensing element 


January, 1956 — ELECTRONICS 





CIRCUIT 


RECTIFIER 
BREAKER ECTIFIE 





DIFFERENTIAL 
AMPLIFIER 


ELECTRONIC CROWBAR 
/ 


OVERLOAD 
RELAY 


3 
‘J 


PROTECTED 
TUBE 


‘ers 


\ 


VOLTMETER 


FIG. 4 


themselves 


load 


as a 


currents manifest 


negative voltage across R, in 
the negative return of the 
A sample of the r-f power 
from the protected tube is coupled 
link from the tank 
cuit to the parallel resonant circuit 
Rectifica- 
tion by the diode develops a positive 
voltage resistor R 
a magnitude directly proportional 
to the r-f amplifier output. Resistor 
R, may be adjusted until the dif- 
ferential voltmeter 
voltage with respect to ground, in- 


rectifier 
output 
cir- 


by a line 


in the diode plate circuit. 


across having 


reads zero 
dicating balance between the sample 
of rectified r-f power and 
the sample of d-c input from the 
return of the high-voltage 
Because the r-f 
approximately 
input, 


output 


negative 
rectifier 
output is 


power 
propor- 
the null 
ground 


tional to the d- 
from 
should be approximately maintained 
100-per 


protected 


balance point X to 


at all signal levels, despite 
cent 
tube 

It should be noted 
age from point X 
when the 


modulation of the 
that the volt 
to ground is zero 
rectifier and 
idle 
under all norma! circum 
differential 
resulting in zero-bias 
tion of the differential 

This amplifier 
plate current through resistor R, to 


high-voltage 


protected tube are Con- 


sequently, 
stances the voltage is 
zero, opera 
amplifier 

normally draws 


produce a negative voltage at point 
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Differential fault detector in high-speed protection system 


When all 


the circuit parameters are designed 


Y with respect to ground 


properly, the negative voltage across 
resistor R, is greater than the 
itive 


pos 
voltage across resistor R 
battery. A 
voltage 


pro 
duced by the resultant 
negative is produced from 
point Z to ground which biases off 
the thyratron, as indicated by the 
bias voltmeter. 


Circuit Operation 


In the 
tified r-f 
decreases rapidly toward zero, while 
the d-c 
the negative 


event of a fault, the re 


across R 


voltage sample 


sample voltage across R, in 
return of the high 


voltage rectifier suddenly becomes 


increasingly Kither or 
both of these 


duce a resultant 


negative. 
sample voltages pro- 
voltage which is 
increasingly negative at point X as 
fault conditions develop. A negative 
voltage is thus produced from point 
X with to ground and the 


differential amplifier is biased off, 


respect 


reducing the negative voltage across 
R, to Zero, 
Point Z, 


respect to 


which is positive with 


ground because of the 


voltage divider across the battery, 


then triggers the thvratron elec 


tronic crowbar. In addition to its 
thyratron 
the 


and 


protective function, the 


also interrupts a-c power to 


rectifier by the overload relay 


the circuit breaker 


The tubes employed electronic 


crowbar must be reliable 
and rugged. 
to conduct heavy surge currents for 
a short period of time after having 


been idle for a long period of time 


service 
They must also be able 


Tubes for Electronic Crowbar 


In high-power installations, the 
5563A 
tron has demonstrated its effective- 


with 


type mercury-vapor thyra- 


ness in commercial equipment’ 


circuits similar to that shown in 


Fig. 3. 


Hydrogen thyratron tubes are 


reported to have been used 


effectively 
applications in 


also 
in connection with crow- 
par sSuper-powel 
transmitters.’ 

From the standpoint of long life, 
ruggedness, the 


dependability and 


ignitron appears to be an_ ideal 
crowbar 
cathode 
feature 


almost 


choice for super-power 
hot 


an attractive 


ervice, Absence of a 
in this tube is 
Iynitrons appear to be 


tructible in crowbar service 
tube 


ise in the 


indes 


One has been in almost daily 


protective circuits of 
superpower-tube test equipment for 
In the 


ignitron crow- 


the past seven years course 


of this activity, the 


bar has been operated in con 


5,000-kilowatt grid- 
fault 
several 


junction with a 


controlled rectifier in which 


currents may approach 


thousand amperes at volt 
kilovolts 


flash-ares are ex 


output 
ages of 27 

Because many 
early 


perienced during the opera 


tion and aging of large 
tubes, this particular ignitron has 


been subjected to an unusually rug 


power 


Since the electronic 
not a 


has been 


crow 
single 
seriously 


ged life 


bar has been used, 


protected tube 
damaged by flash-ares during test- 


ing 
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UMMARY — 


Servo-driven 


OuNS 
PROBE [onrrenies a 


(OHMS 
a MEAS) > 40K 


CALIBRATE 


= 11,000 


Resistance-capacitance network in preamplifier grid functions as modulator/mixer, 


self-balancing 


potentiometer 


42k 


derivative controller and noise filter 


with counter 


coupled to servo shaft provides vacuum-tube voltmeter with digital presen- 


tation. Chopper samples potentiometer signal and compares it with input 


ARGE-NUMERAL three-digit pres- 
L entation displayed on the front 
panel of the vacuum-tube voltmeter 
avoids parallax errors. Polarity is 
indicated by a sign before the 
digits, and the decimal point is in- 
dicated in the display. The instru- 
ment is insensitive to line-voltage 
variations, and has no warmup drift 
when used as a d-c voltohmmeter. 

Presentation accuracy for direct 
voltage is dependent only upon the 
linearity of the self-balancing po- 
tentiometer and the potential of 
the mercury-cell reference battery, 
modified slightly by the precision 
input attenuator. As an ohmmeter, 
the intrinsic accuracy is limited 
only by potentiometer linearity. 

All measurements are accom- 
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plished by a null techique. Voltage 
measurements employ a_ self-bal- 
ancing potentiometer, which has a 
basic range of 1 mv to 1 volt. High 
voltages are measured after division 
in a self-contained voltage divider. 
Resistance measurements employ a 
self-balancing Wheatstone bridge. 

Alternating-voltage measure- 
ments are effected by peak-to- 
peak detection with a compensated 
6BC7 detector, and measurement 
with the basic direct-voltage servo. 


Accuracy 


The instrument has a minimum 
accuracy of plus 1 percent of full 
scale on direct volts and ohms and 
plus 2 percent on alternating volts. 

Repeatability of reading is ap- 


proximately one part in one thou- 
sand obtained by high gain without 
compromising dynamic _ stablity. 
A derivative controller in the servo 
feedback filter 
for attenuating and 60-cycle 
hum, a d-c 
preamplifier, 
venting 
being 


loop, a low-pass 
noise 
heater supply for the 
and means for pre- 
potentiometer from 
introduced servo 
amplifier contribute to freedom 
zero drift calibration 
errors and to critically damped dy- 
namic respense, the 
stability of the no damping 
control is 


noise 
into the 
from and 
Because of 
servo, 
necessary. 
voltmeter, the digital 
presentation permits reading to 
one millivolt on the one-volt scale 
and to 1,000 volts with four decade 


As a d-c 
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Vacuum-lIube Voltmeter 


Chassis and servo gear train 


By AUGUST NUUT 
and CLARENCE MUNSEY 


Hycon Manufacturing Company 
Pasadena California 


On aill 
impedance is 11 


ranges. ranges, the input 
megohms. 
from 1 


presenta- 


Resistance values range 
ohm to 10 megohms. The 
tion is linear. Accuracy may be 
expressed as a percentage of full 
scale, and compares favorably with 
laboratory-type resistance bridges. 

The digital 


driven self-balancing potentiometer 


voltmeter is a servo- 
with a counter coupled to the servo 


shaft. The motor is coupled by spur 
gears toa shaft which positions the 
counter through two 
The 


from this shaft by a 


mechanical 


beveled gears, potentiometer 
is operated 
worm gear 
The life of 
teries is approximately equal to the 


shelf life, due to the less-than-50- 


the mercury-cell bat- 
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microampere current drawn, These 


batteries need to be replaced ap 
proximately once a year. 

The feedback potentiometer has 
a linearity of 


percent and a 


resolution of 4 digit. Potentiometer 
noise has little effect on the balanc- 
ing servo because of the chopper 
used for sampling the signal and 
comparing it with the input. 


Circuit 


(Fig. 1) samples 
the potentiometer voltage. As a re- 
Ss ilt, the 


tiometer is from 


Capac itor C 


spike noise from poten- 
the 
input to the low-level preamplifier. 
feedback is 
the 


setting and stabilizing vain 


eliminated 


Inverse used in two 
servo amplifier for 
Feed 
resistor FR, stabilizes the gain 
of the 6AU6, and R 


lizes the gain of 


places in 


back 
second stabi 
the entire phase 
inverter and power-amplifier loop 
in addition to lowering the output 
impedance of the amplifier 

The 
R, contains a direct-coupled phase 
The direct- 


coupled phase inverter saturates at 


power! 


amplifier loop included by 


amplifier for stability 
less 


the 
The 


a peak swing which is slightly 
than that 
6AQ5’s to draw grid current. 
only grid-current-limiting resistor 
ised is R, at the the 
12ZAT7. In spite of the 60-db range 
of inputs that applied, 
this high-gain amplifier cannot be 
blocked. 
Although the 
coupled to the 6AQ5 output tubes, 
flows 
This 
Little signal power is 
Most of it 
Thus a 
the 
for feedback 
may be used without compromising 


required to cause 


input of 


can be 


motor is direct 


no d-¢ through 
the 
motor noise. 
lost 


component 
motor winding. reduces 
in the transformer. 
the 


transformer 


is absorbed by motor. 


small with sec- 


ondary winding used 


efficiency or smooth operation 


R-C Network 
The network R&,, C, and R 


used with the chopper and C, func- 
the 


and mixer, but also functions as a 


when 


tions not only as modulator 


derivative controller and potentiom- 


eter noise filter. Capacitor C, is 


than C, and R, is much 
larger than R,. the voltage 
of C, is constant during the period 
that the chopper arm is connected 


Assum- 


smaller 
Thus 


to the right-hand contact. 
ing a constant signal input to R, 
and a step change of voltage to the 
left-hand contact of the chopper; 
the charging time constant through 
the the right-hand 
contact and R,. This 
time constant is shorter than that 
of C,, R,, R., R,, plus the resistance 
of the input dividers. 


choppers and 


consists of C 


As a result of a step change of 
the feedback the 
error voltage coupled to the grid 
of the 
amplitude to the magnitude of the 


signal, initial 


preamplifier is equal in 


step change. After a period of time, 
however, C, accumulates a charge 
which opposes the potential of the 
The 
tential is smaller and the amplitude 
of the the 
amplifier is smaller. Figure 2 il 


step change 


difference po- 


error voltage to pre 
lustrates the process 

The counter designed by 
Warren White and Warren Malcher 
The contributions of coworkers in- 
cluding Edward M 


who reviewed the material, are ac- 


was 


Boughton, Jr., 


knowledged 


FIG. 2--Simulated potentiometer step 
function (A), error signal to preampll 
fier (B) and general form of derivative 
controller transfer function 
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UMMARY 


Magnetic-Switch 


High accuracy of response time measurements in testing 


high-speed magnetic amplifiers is provided by frequency tripler and mag- 


1etic switch, Phase shifter permits varying of switch firing point in relation 


to test voltage waveform 


Breadboard model of magnetic-amplifier analyzer. Magnetic switch is on right and 


magnetic frequency tripler is at leit 


YNCHRONOUSLY operated mech- 
S anical switches have proved 
to be a tool for experi- 
mental the dynamic 
properties of high-speed magnetic 
amplifiers. Application of such 
equipment is limited to power-sup- 
ply frequencies where a mechanical 


valuable 
studies on 


switch can be used. 


Analyzer performance can be 


considerably improved by provid 
ing a magnetic switch which con- 
sists of a saturable-reactor circuit 
producing an 
with rectangular wave- 
shape. The amplifier under test is 


supplied from a magnetic frequency 


auxiliary current 


nearly 


multiplier which produces an exact 
multiple of the frequency of the a-c 
power supply 

When applying a_ frequency 
tripler, as illustrated in the typical 
example of Fig. 1, the magnetic 
switch makes and breaks alter- 
nately in a sequence of three half- 
cycles. 

Figure 1 shows an arrangement 
of operation from a three-phase, 
400-cps power supply in connection 
with a three-phase type of mag 


FIG. 1——Transient analyzer using magnetic 
switch is shown with circuit of high-speed 
magnetic amplifier under test 
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net 
the 


Cps. 


frequency tripler providing 


frequency ratio 400-to-1,200 
The amplifier under test is con- 
nected with the 1,200-cps output of 
the tripler. The 400-cps_ tripler 
input is supplied through a phase 
shifter with the magnetic-switch 
This circuit 
current J, 
rectangular 


circuit, produces an 
with nearly 


and corre- 


auxiliary 
waveform 


3 ~-PHASE 


TRIPLER 
400 CPS 


AMPLIFIER UNDER TEST 


sponding unidirectional square wave 
pulses representing the variable 
signal voltage E, for controlling 
the amplifier input circuit. 


Magnetic-Switch 


The waveform of the 
current J, of an ordinary saturable 
reactor with high-permeability core 
material having 


output 


series-aiding-con- 
windings N,’, N,” 
d-c 
control windings N,’, N.” is nearly 
rectangular. This assumes that the 
control-circuit carrying 
stant direct current J, represents a 
very high (choke 
L.) with regard to even-harmonic 
currents. 


nected a-c load 


and series-opposing-connected 


loop con- 


impedance coil 
These even-harmonic cur- 
rents are suppressed and the satu- 
rable reactor operates under forced 
magnetization conditions. 

To derive corresponding unidirec- 
tional square-wave pulses (signal 
from the square-wave 
alternating-current Jy, a 


voltage FE.) 
splitting 


5- PHASE 
400CPS 


400-CPS 
PHASE 
SHIFTER 
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Transient Analyzer 


By W. A. GEYGER 


Laborat 
Maryland 


t NS. Naval Ordnance 


Silver Spring 


circuit is provided which consists 


_, 
(first-half-cycle 
fixed 


of two half-wave-rectifiers D 
a potentiometer 
pulses /,’) 


and a resisto) 


(second-half-cycle pulses J”) 


Magnetic Frequency Tripler 


A simple arrangement for 


ducing 


pro 


third-harmonic frequency 


power from a three-phase, four 


wire three 


SR 


power source contains 
Y-connected saturable 


with 


reactors 
series-connected linear reac 
LR. The load consists of 


+ 


tors, 


the 
under test and 
a variable transformer. 
Introduction of the phase shifte: 
offers the possibility of varying the 
actual time the 


saturable- 


magnetic amplifier 


between 
the 
the 
the 
through 


interval 
instant of firing of 
and instant 


reactor switch 


supply voltage EF, of magnetic 


amplifier goes zero 
Choke coil L, carries the constant 
direct current / 0.6 


is supplied from a 


vnicn 


amp 


torage battery 
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Table I—Core and Winding Data 


Core 


No 


Material and Size 


Magnetic Switch 


9 


114 in. i-d, 1 in. o-d 
Frequency Tripler 
Saturable Reactor 
3 % in. by 2 
Ll4 i-d, 144 o-d 


Linear Reactor 


dust cores 
167585 


5 2-stacked Permalloy 
Western Elect. No 


full-wave rectifier. The split 


Or a 
ting circuit consists of 2 rectifiers, 
each made up of 12 1-sq-in. sele- 
nium plates 

When supplying a 400-cycle volt 
110 to 130 volts 


the average value of the full-wave 


age of about rms, 


rectified load current is 


00 
2,000 


Ob 0.1 ) ampere 


The average value of unidirectional 
I,” 


average 


current components is /,’ 
the 
value of the unidirectional square 


0.075 ampere. Thus, 


wave signal voltage EF, 
the 
maximum 


‘Ten’ 0.075 


may be 
from 
value of 
200 15 


varied within limits of 
zero up to a 
| I, 
olt 

shows the dia 


Figure 1 circuit 


gram of a_ high-speed 
the 


type. 


magnetic 
amplifier of self-balancing 
This 
external-feedback 


two 


potentiometer single 


ended circuit 


contains rated sat 
with 


_N,”, d-e control wind 


equally 


irable-reactor elements load 


windings N,’ 
ings N,’, N 
} 


l 
UDACK 


external-feed- 
NS 


an 


and 
vindings WN,’ 
feedback 


infinite 


Positive 
produces effectively 


gain and 100-percent nega 


FIG. 2—Oscillograms of magnetic am 
plifier transient response show effect 
of changing time interval between fir 
ing of magnetic switch and time when 
magnetic amplifier voltage goes through 
zero point 


< \4 in by 2 mil Orthonol tape coil, 


mil Orthonol tape coil, 


for Magnetic Switch and Tripler 


Winding 


Function Turns 


a-c load 
d-c control 


tive voltage feedback. Signal volt 


age E, is balanced automatically 


by the 
drop EB 


control 


opposing voltage 

TLR«, 
winding current / 
the 


substantially 


average 
and the average 
flowing 
through moving-coil microam- 


meter 1s zero. There 
is a linear relationship between /, 
and E,, and 1/R, is the transcon 
of the 
magnetic-amplifier circuit. 

Voltage drop /,Rx, 


load current J, across compensating 


ductance self-balancing 


produced by 


resistor Ry, is applied to the one 
channel of a dual-beam oscilloscope. 
Meanwhile the 


,, Synchronous with sup- 


square-wave signal 
voltage BF 
ply voltage EK, of the amplifier, is 
applied to the second channel. 

The oscillograms of Fig. 2 show 
the transient response of the mag 
netic amplifier circuit of Fig. 1 
The lower trace of each oscillogram 
shows the square-wave signal volt 
age EF’, derived from the magnetic- 
The 


transient 


switch circuit 
the 


compensating 


trace 
of 


AaCTOSS 


upper 
shows response 

BE, 

R, 
2A, 
amplifier is 
the 1,200-eps 
frequency. The 

100 percent of 
steady-state 
0.417 
transient 


voltage 


compensating resistor 


In oseillogram Fig the re 


sponse time of the 


one half-cycle’ of 


r 
2 


plifier 


final 


ower supply am- 


reaches its 
output-current 
the 


ap- 


value millisecond after 


signal voltage E, is 


plied to the control circuit 





Analog-to-Digital 


UMMARY Gating variable-frequency pulse oscillator into fixed-inter- 
‘al counter converts analog voltage into digital quantity over four-decade 
range. Output pulses, 20 volts at } » sec into 100 ohms, are suitable for driv- 
ing counter. Stability and repeatability are better than 0.1 percent of maxi- 


mum frequency 


ge METHOD of converting an By SHERMAN RIGBY control voltage E,. Termination of 


analog voltage to a digital Johns Hopkins University one saw tooth causes the other to 
quantity is to generate a pulse fre- “Sic uae onaene start; return to the initial voltage 
quency that is proportional to the being accomplished during the ac- 
voltage to be converted. This fre- tive time of the other integrator as 
quency is then gated into a counter shown in Fig. 1. Output pulses are 
for a fixed time interval. At the emitted at the termination of each 
termination of the gating interval saw-tooth waveform. The_ time 
the number left in the counter is between pulses is proportional to 
the digital representation of the the total height of a saw tooth, 
voltage. This article describes a Kk, — é,, and inversely proportional 
variable-frequency pulse oscillator to its slope, (EF, + e,)/( RC), The 
possessing a range of over four pulse repetition frequency, the re- 
decades and an accuracy of 0,1 per- \ ’ ciprocal of this time, is 
cent. Previous attempts’ have been (Ee + 1 
limited to about one decade. f TE. “< RC (I 
The basic mechanism of oscilla amen @ Op pe ee aa 2 
ence, a frequency is linearly re- 
Saw-tooth wavetorms (A) and lated to a d-c voltage F,. 

Fig. 2 is the block diagram and 
Fig. 3 the circuit diagram of the 
converter. The actual d-c input is 
A negative voltage BE, 


tion is a pair of saw-tooth wave FIG. 1 
forms produced by integrating a (B) control output pulses (C) 


TRIGGER 2 Operation 
‘teu ees : : In Fig. 2, assume that gate diode 
CONTROL . ’ A is conducting, sending current 
Sa into the summing junction of in- 
ee ; tesgrrator A. This causes the out- 
CONTRO, ee ae pa ; : ; put of integrator A to integrate 
' DIODES oe > downward until clamp diode A con- 
: OLLOWER baal ducts, passing just sufficient cur- 
rent to make the net current into 
the junction zero. The cycle of op- 
eration is started by reversing the 
SCHMITT flip-flop which causes gate diode 
heeer to be cut off. 

Output from integrator A rises 
linearly. When this output voltage 
reaches EF, Schmitt trigger A trips 

FIG. 2—Variable-frequency pulse oscillator uses Schmitt trigger circuits reversing the flip-flop and sending 
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FIG. 3—All supply voltages for converter except two must be regulated to 0.1 percent. The +150 and 4-90 voltages are derived from 
voltage regulators Vis and V 


a pulse into the pulse amplifier square-wave input to the integra- 50-yy»f capacitor provides high-fre- 
This reversal of the flip-flop causes tors of 100 ke. Significant har- quency compensation of the feed- 
gate diode A to conduct, returning monics of this waveform extend back network but is not made 
integrator A to its initial con well into the megacycle region adjustable since the value is non 
dition, and also cuts off gate diode Conventional analog-computer-in- critical. Omission of this capacitor 
B which starts integrator B. When tegrator designs do not even ap- produces a square wave at the sum 
integrator Ff reaches E,, Schmitt proach this bandwidth. ming junction. 
trigger B trips again reversing the Theoretical considerations’ indi- The transfer function of this 
flip-flop and sending another pulse to cate that multiple-tube operational integrator obtained from the equiv- 
the output circuit via the amplifier, amplifiers cannot be constructed to alent circuit of Fig. 4A is 
pu'se-former and output tubes. The handle large bandwidth Hence a 
entire circuit can be thought of as_ single amplifying stage is indi 
a multivibrator wi inear timing cated. However, a large gain 
waveforms needed to produce the required 

Diodes D in Fig. 2, V,, in Fig. 8, accuracy of integration. 
are used to send current into both Positive feedback applied from 
integrator junctions simultaneously the output to the cathode of ampli- 
to give external start-stop gating fier V, is employed. Potentiometer 
control of the pulses. This method R, is adjusted to make the overall 
is used rather than gating in the gain of the amplifier infinite. This 
output tubes to obtain phase co is accomplished by adjusting R, for 
herence between the pulses and the zero amplitude of the triangular 
gating signal. waveform at the grid of V,, as in- fe y 18 fraction 
dicated by a oscilloscope. As the wing appearing at the 
proper setting of R, depends on the the cathode follower, C, aa C, are 

An upper limit of 200 ke on the g,, of the tube, it must be read input and output parasitic ca- 
output pulse frequency implies a justed whenever V, is replaced. A  pacitances of V,, B is fraction of 


Integrator 
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FiG. 5—-Converter 
correction for 
voltage 


performance with 
3.286 zero-lrequency 


FIG. 6—Saw-tooth waveforms at 88 kc 
and saw-tooth and output pulses (B) at 
frequency of 10 ke 
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FIG. 7-—Analog-to-digital converter in- 
cludes pulse generator, variable-tre- 
quency pulse oscillator and counter 
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output voltage fed back to the 
cathode of V, and p is jw. The 
coefficient of the brace represents 
pure integration. If the quantity 
within could be made a constant, 
the integration would be perfect 
for all frequencies. By adjusting 
B to the value 
l 


B= (3 
(Gmltx 7) : 


this is best approximated. This 
value of B is the critical amount of 
regeneration, which makes. the 
gain of the amplifier 
infinite at d-c. Using this appro- 
priate value of B, Eq. 2 represents 
a pure integrator followed by a 
single-section low-pass R-C filter as 
illustrated in Fig. 4B 
3-db cutoff frequency is 


open-loop 


where the 


V9m 
f.= ( 9 -C) (4) 


2n(C, 4 


If the output of this integrator 
were inverted and added in a re- 
sistive network to the output of a 
conventional R-C integrating cir- 
cuit, the overall effect would be 
perfect integration at all frequen- 
cies. 

As with any single-ended am- 
plifier, an equivalent drift of e, of 
about 0.3 volt changes the current 
flowing through R and hence the 
frequency’. This would, if uncor- 
rected, frequency 
drift at the low-frequency end of 
the range where the 
through FR is small. Push-pull am- 
plifiers operating at low plate cur- 
rents maintain grid stabilities of 
about 0.02 volt. By using such a 
push-pull amplifier in a negative-re- 
sistance circuit V, or V,, the current 
into the integrator junction is made 


cause excessive 


current 


OW-PASS SECTION 
(B) 


independent of changes in eé,. The 
denominator of Eq. 1 also contains 
an e, term since the initial clamp 
integrator output is 
this 
represents 


point of the 
e,, which is not corrected by 
circuit. this 

only a given percentage change in 


However, 


frequency and therefore does not 
troublesome as the 
frequency is Better 
overall stability for both e, terms 
in Eq. 1 could be obtained by chop- 
per stabilization of the integrators 


become more 


decreased. 


if accuracy considerations warrant. 

Differential adjustment of the 
bias on drift-compensator tubes V 
with R 
tegrating rates of the integrators 
for low values of E.. At high 
values of E., the integrating ca- 
pacitors are adjusted to equalize 
rates. The setting for R, should be 
readjusted if V, or V, is replaced. 


and V equalizes the in- 


Other Components 


Each Schmitt trigger detects the 
instant when the integrator wave- 
form reaches the voltage Z,. It then 
delivers a negative pulse which re- 
flip-flop V,. The other 
Schmitt trigger does the same when 


verses 


the other integrator reaches F,. 
Both Schmitt triggers send nega- 
tive pulses through mixing diodes 
CR, and CR, to pulse amplifier V,,. 
Here the sharpened and 
clipped at its most rapidly changing 
level by diode CR, in the 
of Vy. This sharp 
negative waveform cuts off pulse- 
forming tube V,,. An 
in the plate of V,, rings for one- 
half 


crosecond in 


pulse is 


biased 
output circuit 
inductance 


cycle, which is about 4 mi- 


duration. Ringing 
after one-half cycle is damped out 
by diode CR, tube 


Pulse output 
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V,, amplifies this shaped pulse and 
delivers an low-im- 
pedance line, 

The entire circuit 
to make 
voltages 
istic of 


output to a 


was designed 
function of 
rather than a 
tubes 


stability a 
character- 
and com- 
ponents. Examination of Eq. 1 will 
show how far this has been accom- 
plished. Since a basic component of 
frequency is time, it was necessary 
to use an R-C time constant. These 
components must be kept stable 
but most of the other components 
have only secondary effects 
the frequency. 


passive 


upon 


dis- 
cussed, Variations of EF, must now 
Although V, and V, 
in Fig. 3 are operated at high cur- 
rents they are push-pull operated 
at the point and hence 
have better voltage stability than 
single-ended pick-off circuits.’ 
Other major factors affecting 
E, are the 400-volt supply for the 
Schmitt 
divider 


Variations of e, have been 


be considered. 


tripping 


triggers and the resistor- 
ratio supplying the 
mally conducting triode grid. 

The Schmitt triggers are fast 
but not instantaneous. This delay 
in starting the saw tooth causes 
nonlinearity in the 
versus-control voltage curve. 


nor- 


frequency- 
This 
is compensated by slightly chang- 
ing EH, with 
R, and R,. 
Since most of the important fac- 
tors have been 


changes in EF, with 


volt- 
ages it is necessary to regulate the 
supplies to 0.1 if this is 
the expected accuracy and stability 
of the 
the +150-volt 
the +90-volt 
critical and hence are derived from 


referenced to 
percent 


overall circuit. However, 


screen supply and 


supply are not so 


and 


cathode-follower regulators V 


V 


Performance 


Figure 5 shows the performance 
expressed as a plot of pulse repeti- 
tion frequency as a function of the 
control voltage corrected for the 
3.286-volt offset. Although the de- 
sign goal was about three decades 
final performance indicates four de- 
The high-fre- 
limitation is the 
with which the integrators can re- 
This 


could be speeded up by increasing 


cades are available. 


quency rapidity 
turn to the clamping point. 


the current sent into the integrator 
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VARIABLE 
FREQUEN 


FIG. 8—Setup for converting product of two voltages into digital quantity 


summing junctions through 
diodes V,, and V 

Figure 6A the 
tooth waveforms produced by the 
fre- 


gate 


shows two saw- 


integrators operating at a 
about 88 ke. 
Figure 6B shows one saw tooth 
and the output pulses at a fre- 
quency of about 10 ke. The flyback 
time on the 
smaller percentage of 
cycle the 
output 


quency of 


tooth is a much 
the total 
lower fre- 


saw 


because of 
Zero 
would be at a voltage of 
Hence this offset 
supplied by the device producing 


frequency 
3.286 
must be 


quency. 
volts. 
voltage FE... 


Applications 


block 
the 
voltage into a digital quan- 


The 


shows 


diagram of Fig. 7 


oscillator used to con 
vert a 
tity. 
Sometimes it is desired to con 
vert the product of two voltages X 
and Y into a digital quantity. This 
can be accomplished by combining 
two methods of analog-to-digital 
conversion. One voltage, X, controls 
the frequency and the other voltage, 
Y, controls the 


time of counting. 


Figure 8 shows the block diagram 
The phantastron* produces a wave- 
form proportional to the _ plate- 
catching voltage, Y. A trigger re- 
the the 
phantastron. rundown a 


and starts 


During 


sets counter 
positive waveform appears at the 
which is inverted and ap- 
plied as the gating waveform of 
the variable-frequency oscillator. 
At the termination of the rundown, 
the count left in the counter is pro- 
portional to the product XY. If the 
voltage of the phan- 


screen, 


grid return 


is considered as another 
variable, Z, this 
divided by a third voltage. The de- 
vice then yields the digital conver- 
sion of XY/Z. 
phantastron limits the range of Y 
Z to about each. 


tastron 


product can be 


sy its nature, the 


and two decades 
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Phase Shifter Circuits 


PHASE CATHODE 
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SHIFTER 
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CATHOOE 
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FIG. 1—Components of meter tester. Top row of blocks supplies potential-coil voltage; bottom row supplies current-coil current. Sub- 
standard meters have permissible error of less than 0.3 per cent. Input is a-c line voltage 


a. for portable’ universal 
equipment for testing meters 
is keenly felt in the laboratories of 
engineering firms and utility com- 
panies. The electronic meter tester 
to be described has been designed 
to fill this need. 

Design of the equipment is based 
on the principle of phantom load- 
ing.’ Test loads are simulated by 
applying rated voltages to the po- 
tential coils and variable 
loads to the current coils. 


current 


System Theory 


A two-stage phase-shifting net- 
work provides smooth control of the 
phase angle the current 
and voltage vectors, particularly in 
the zero and unity-power-factor re- 
gions. 

In the block diagram of Fig. 1, 
a low-voltage winding of the trans- 
former supplies the current coil of 
the meter under test, the substand- 
wattmeter and a substandard 
ammeter; the value of the current 
is adjusted by a limiting resistor. 
Another secondary winding applies 
a voltage to a phase shifter capable 
of shifting the phase of the a-c in- 
put voltage up to 360 degrees, To 
keep the load impedances on the 
phase-shifting circuits extremely 
large, cathode followers have been 
interposed as shown in the diagram. 

The final phase-shifted voltage is 


between 


ard 
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applied to a cathode-follower power 
amplifier which drives the requisite 
current through several meter po- 
tential coils ordinarily met with in 
practice. 


Phase Shifting 


Voltage AB, shown in Fig. 2, 
from the secondary of input trans- 
former T, is applied to the first 
phase shifter in Fig. 3 consisting 
of C, and R,. Voltage CO is applied 
to cathode-follower V,, which serves 
as an impedance-matching device. 
This voltage is constant in magni- 
tude for any value of R, and its 
position in the vector diagram is 
fixed by the setting of R,. The out- 
put of the cathode-follower is slight- 
ly less in magnitude than, but in 
phase with, CO and is applied to the 
second phase-shifting network con 
sisting of C, and R,. 

Point FE, like O, moves on the sec- 
CO. The double 
phase shifter is thus capable of 
rotating the voltage vector through 
360 degrees. The magnitude of the 
output voltage, however, is a little 
less than a quarter of the input 
voltage. 

The first phase shifter insures 
that the voltage and current vec- 
tors are in phase with each other. 
The second phase shifter is cali- 
brated to read the power factor 
directly on the dial setting. 


ond semicircle on 


FIG. 2—-Vector representation of two 
stage phase shifter 


The output of the second phase 
shifter is applied to the primary 
or 7, 
grounded signal to the succeeding 


which is used to obtain a 
stages of the meter-testing equip 
ment. 

Potentiometer R 
the 
former provides smooth control of 
the magnitude of the power-ampli- 
fier output. The output of 
amplifier V, is applied to the grid 
of the triode-connected 
follower driver amplifier, V 

A small voltage of the order of 9 
fed back 
transformer 7, to V, to improve 
stability of operation. 

The 


cathode-follower 


across the sec 


ondary of interstage trans- 


voltage 


cathode- 


volts is from interstage 


power amplifier is of the 
type with two 
EL37 pentodes in class AB push- 
pull. The primary of output trans- 
former T, is 
the cathodes and the center tap of 


connected between 
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Test Power Meters 


UMMARY 


Device permits testing and calibration of wattmeters, watt- 


hour meters and power-factor meters at line frequencies of 40 to 60 eps. 


Actual loads are simulated by phantom loading 


the 


the biasing resistors. 


primary is grounded through 

To keep the screen-grid voltage 
constant with respect to the cathode 
at the quiescent 
winding of the 
turns as the primary is 
on. the 


value, a separate 


same number of 
provided 
The 


ends of this secondary winding are 


output transformer 
connected to the two screen grids, 
with the center tap connected to 
the positive supply of the plates. 

This amplifier is capable of de- 
livering about 35 watts of undis- 
torted output at any of its second- 
ary taps. 

To permit frequent checking for 
the correct initial phase alignment, 
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By P. VENKATA RAO 


Department of Power Engineering 
Indian Inatitute of Science 
Bangalore, India 


a test wattmeter is incorporated in 
the equipment. 
The 


justed 


first phase shifter is ad 


until a maximum reading 
is obtained on the wattmeter under 
test or on the 
the power 
The angle 
smoothly varied through 


panel wattmeter, 


when factor 1s set at 


unity. phase can be 
90 de- 
grees by the second phase shifter. 
the potential 


coil voltage wave can be smoothly 


In actual testing, 


varied through 180 


the through 
the current coil of the meter unde1 
test. The wattmeter 
with a 


degrees with 


reference to current 


can be com- 


pared standard wattmete: 


for calibration purposes 


SV 


AAA 


For the 
a standard ammeter and a stand- 
ard voltmeter the 
circuits; 
the 


the second phase 


energy meter, however, 
are included in 


current and _ potential 


factor is indicated by 
setting of R, of 
shifter. 

The 
Ghosh for his 


power 


indebted to C. § 


encouragement 


author is 
and 
constant help, and to the Director, 
Institute of 
permission to 
The 


al 
aiso 


Science for his 
this 
Krishna is 


Indian 
publish paper. 
assistance of G 


al knowledged. 
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Electrically Varia 
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OUTER 
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(B) 
FIG. 1-—Experimental variable gas- 
dielectric capacitor (A) and structure 
using 15 NE-2 glow tubes (B) 
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FIG. 2-—-Capacitance versus ionizing 
current at various frequencies for the 
single glow-tube unit (A) and the 
multiple glow-tube unit (B) 
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FIG. 2? Schematic of the variable ca- 
pacitor unit showing circuit simplicity 
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HIS CONTROLLABLE capacitor 
7 exhibits a usably high ratio 
of capacitance change to total 
capacitance. 

Although its dielectric constant 
is not greater than 
1, the capacitance change is suffi- 
cient to provide frequency modu- 
lation and control of self-excited 
oscillators, see Fig. 1 and 2. 


appreciably 


Circuit 


A diagram of the capacitor cir- 
cuit is shown in Fig. 3. The capaci- 
tor consists of a pair of plates with 
a glass envelope placed between the 
plates. Within the glass envelope 
are two electrodes and neon gas of 
suitable density and ionizing 
characteristics, 

The gas within the 
forms an appreciable part of the 
space between the two plates. Un- 
der the condition of no ionization, 
the aggregate dielectric constant 
will be slightly greater than one 
owing to the glass envelope and 
the negligible amount of neon. 

That portion of the dielectric 
which is air and that portion which 
is glass will remain relatively con- 
stant, as will the _ insignificant 
amount of neon. When an ionizing 
applied to the 
trodes that part of the dielectric 
which consists of ionized neon will 
have acted to alter the aggregate 
dielectric constant. 

An increase in capacitance takes 
place when gas ions are generated 
between the two electrodes. The 
greatest capacitance change takes 
place between the condition of no 
ionization and maximum ioniza- 
tion. There are applications for 
such abrupt capacitance changes. 
However, the use of the capacitor 
as a frequency modulator or similar 
proportional control requires that 


envelope 


potential is elec- 


the ionizing current be maintained 
at some controilable level above the 
extinguishing point.’ 

With » gas ions present a cer- 
tain fixed value of capacitance will 
result and with n + 10 or n 10 
gas ions a proportional increase or 
decrease in capacitance will take 
place, With the standard neon tubes 
used, the capacitance change for a 
linearly increasing current change 
is exponential. 

A linear current-controlled vari- 
able capacitor should conform to 
the expression C Ik, where C 
represents the capacitance and J] 
the ionizing current; k defines the 
relative current-capacitance sensi- 
tivity. For frequency-modulator ap- 
plications the ideal capacitor should 
agree with the expression C Tek 
where « 2 defines conformity to 
the capacitance change in a reson- 
ant circuit to create a frequency 
change linear with current. 

Neglecting 
sistance 


inductance and re- 
which must necessarily 
exist in a practical structure, such 
a capacitor will always appear as 
a variable capacitance in shunt 
with a fixed one. If C, represents 
the fixed shunt capacitance, the 
expression becomes C Cs + Iek. 

To make the variable section 
as effective as possible a maximum 
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FIG. 4—Effective frequency sensitivity 
of the assembly using a single NE-51 
glow tube. A reduction in Q is noted 
wherever the current increases 
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Gas-Dielectric Capacitor 


UMMARY —— Neon diode between plates of air capacitor varies dielectric 


constant in proportion to diode current, 


between plates. Applications 


giving variation in capacitance 


include frequency control of self-excited 


oscillators and potential use in other low-power circuits 


ratio of variable 
fixed capacitance 


plished, 


capacitance to 


must be accom- 

The experimental units were de- 
signed to have low inductance 
have worked satisfactorily through 
the test ranges shown. They should 
work effectively up to field frequen- 
cies of several hundred megacycles 


and 


although the effective current capa- 
citance 
current increment 
field frequency increases, 
in Fig. 4. 


sensitivity k for a given 
the 


shown 


decreases as 


as 


Single-tube 


Limitations glow 


One might expect the 
rapacitor to be sensitive to ambient 
light, heat and stray electrical 
fields." Such effects are almost 
negligible once ionization has taken 
place. The NE-51 and NE-2 
the negative-glow 


gas tube’ which light 
activity 


The 


such 


direct 
tubes 
closely 
bulbs 


are of type in noise in 


tube glass envelope 


surrounding 
-current 


following 
and might be expected to contribute 
frequency-modulator 


A realistic determina- 
tion of noise contribution was made 


plications, 


by utilizing the multiple tube capa- 
citor to modulate an oscillator. 
The frequency 
was multiplied and applied to an 
f-m A modulating volt- 
age was applied to the capacitor 
sufficient 


oscillator output 


receiver. 
to create approximately 


10 percent of the 
variation 


maximum capaci- 
The 
Table I. 

The rms f-m detector output was 
of 


tance available re- 


sults are shown in 


measured conditions no 
the fre- 
[It was then compared with 
when the gas 
No sig- 


under 


capacitor showing NE-51 


modulation at received 
quency. 
the 


capacitor was extinguished. 


is produced by the residual noise 
the 


flow 


ion 
cathode. 
through 
be considered 
statistical 


nificant noise change was found. 
Two 
were 


may possible ionization modes 
noted where sufficiently 
strong field exists to create a sec- 


ond independent of the 


as 
laws a 


ap- ionization 


Table I—Performance Data on the Variable Multiple Glow-Tube Capacitor 


Static 
Static capacitance at 0.005 amp 


current 
11.2 
t l pul* 


pul* 

Maximum capacitance changs 

Capacitance change for + 10° peak current 
change 

RMS Level of contributed noise pect 
to RMS test receiver output created by 
t+ 10% 


with re 
peak current change < 


the 
of a@ separate 
Noise 


capacitor for the single 


modujation in series in order to eliminate the 


measurements were made by 


unit in the circuit of Fig 


* At 1.75 me 
** Audio bandwidth of receiver output held to 10 k« 


FIG. 5-—Frequency-modulated oscillator circuit at right 
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0.005 amp 


+0.125 pyf* 


60db** 
When multiple glow tubes are used it is desirable to apply 
use 


coupling capacitor for each glow tube 


wy . 

(>) 
—s 

~ 22 22 R-F OUTPUT 


O.1 up 
68 pyr 
es 


Play 


6A i 


ae 


substituting this : : aounfils 


Lig 


18K 


5 122K 
——— yr- 


2 0.1 
Ah- 4h — 
MODUL ATION 


1 


e 


with which modulation measurements of Table | were made 


K*x1poo 





d-c ionization. The first of these 
modes is the one under which all 
of the measurements shown were 
made and is the condition created 
by the d-c ionizing current with 
negligible contribution by the field 
between the plates. 

If, under the conditions of this 
first mode, the field strength be- 
tween the plates is increased to a 
high enough value the second ad- 
ditional ionization will take place. 
This is characterized by the 
familiar blue-violet glow which dif- 
fuses throughout the bulb. A sud- 
den increase in capacitance ac- 
companies this change. 

The 
exhibits 
effective 
situation 


current still 
control over the 
capacitance, A different 
exists here the 
capacitor can be expected to exhibit 
a resistive component of impedance 
which will absorb appreciable 
energy from the circuit, 

If the field strength should in- 
crease, so will the extent of this 
secondary ionization up to the 
saturation point. If such a condi- 
tion occurs, where the capacitor is 
applied as an oscillator control, the 
amplitude changes will usually de- 
grade the frequency stability and 
the performance may be erratic. 

This difficulty is not present if 
the field strength is maintained at 
a low level. The _ gas-dielectric 
capacitor should be operated in a 
sufficiently weak field in frequency 
modulator use to assure that the 
second mode will not be triggered 
by peak-modulation currents. 


ionizing 


some 


d-c 


since 


Frequency Modulator 
Applications 


The circuit of Fig. 5 meets the 
general requirements for a fre- 
quency-modulated oscillator. Ioniza- 
tion is held to the first mode where 
the field between the capacitor 
plates is suitably low. The fre- 
quency swing versus the rms modu- 
lating voltage is uniform through- 
out the audio range. 

An experimental four-band r-f 
exciter unit was constructed utiliz- 
ing four separate oscillators each 
on a different frequency. The NE- 
51 bulbs were placed behind 
windows in the front panel and 
served as indicators of the band 
selection in addition to their ca- 
pacitor function. 


160 


3,000 OHMS 
2,000 OHMS 
1,000 OHMS 


i Reeheciicnei tented 
5 56 67 66 59 60 61 62 
O-C VOLTS APPLIED AT x-Y 





FIG. 6—Curves show linearizing effect 
of resistance in series with glow lamp 


1001 


cY 
a 
° 


GAS TUBE 
CAPACITOR 
OFF 


| 
GAS TUBE 
ON 4 


DEVIATION WW KILOCYCLES 


FROM MEAN FREQUEN 





20 , , 
0 100 200 


OSCILLATOR PLATE VOLTAGE 


FIG. 7—Curves show frequency stabil- 
izing effect of gas tube on 300-mc 
oscillator 


No measurable degradation of 
oscillator stability due to the use of 
the capacitors was experi- 
enced over the range 3 to 30 mc 
during 1,000 hours of test service. 

The upper effective modulation- 
frequency limit will occur at the 
point where the ionization delay 
reaches a maximum. This takes 
place well above the audio range, 
however. It is characterized by a 
gradual increase in internal gas 
resistance as the modulating fre- 
quency is increased." 

Reference to Fig. 2 will indicate 
that some amplitude distortion of 
the demodulated wave must 
since the capacitor does not 
actly meet the C = Jek requirement 
for a perfect modulator. This dis- 
tortion will increase with the devia- 
tion requirement and _ will be 
largely second harmonic in order. 
It is typical of neon glow tubes that 
their terminal resistance decreases 
as the voltage increases.‘ 

If one assumes a zero impedance 
modulating source, a condition will 
where the ionizing current 
will rise to a higher value during 
positive voltage increments than 
would be the case if the glow tube 
exhibited a constant impedance. 
This positive nonlinear resistance 
characteristic may be used to can- 


neon 


occur, 
ex- 


exist 


cel the nonlinear capacitance char- 
acteristic. Thus distortion is re- 
duced by placing resistance in 
series with the modulating source, 
see Fig. 6, or by suitable choice of 
modulation-source impedance. 

The mode of operation 
has been used to advantage experi- 
mentally to h-f 
lator against resulting 
from plate-supply variations. In 
this case a circuit similar to that 
shown in Fig. 5 was used except 
that no d-c ionizing current was 
present and the capacitance was 
controlled by the field strength be- 
tween the plates. 

The test 
Fig. 7. This 
frequency 


second 
stabilize a oscil- 
changes 


results’ are shown in 


suggests a means of 
stabilizing an a-m self- 
The multiple 
bulb coaxial-type capacitor shown 


excited oscillator. 
in Fig. 1B provides greater capaci- 


tance changes than are possible 
with the single unit. 
The 


pacitor is a simple, efficient and re- 


variable gas-dielectric ca- 
liable device having applications in 
frequency control of self-excited 
oscillators, It is potentially useful 
in other low-power circuits where 
small changes in capacitance are 
required to be controlled at 
to at least 20 ke. 

While the glow tubes shown pro- 
vide creditable performance, they 
show considerable 
individually available 
mercial types. With particular at- 
tention to structure and type of 
gas, a group of gas tubes may be 
designed to take fuller advantage 
of the method described. 

The writer wishes to express his 
appreciation to R. F. Smeltzer of 
the Bendix Radio Division; A. B 
Meador, Melpar Corporation; W. G. 
Chenoweth and T. C. Fletcher of 
the Shasta and Beckman Divisions, 
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ments, Incorporated. 


rates 


variations be- 
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Transistor Characteristics 
for Circuit Designers 


UMMARY 


Tables indicate physical properties, maximum electrical rat- 


ings, small-signal low-frequency parameters and average characteristics for 


grounded-base, grounded-emitter, grounded-collector and switching circuits 


for 218 transistor types: 


106 junction triodes, 46 high-frequency triodes. 6 


tetrodes. 23 high-power units, 25 point-contact and 12 phototransistors 


UCCESSFUL transistor circuit de 
sign requires not only famili 
arity with 


transistor equivalent 


circults and characteristic 


but 


curves 


also an understanding of the 
behavior of the parameters describ 
ing the transistor and the variation 
with bias and 


Tables I to VI 


been compiled as a 


of these parameters 
temperature. have 
systematic pres 
entation of data necessary for tran 
sistor circuit design 

Each of the charts presents phys- 
ical 


properties, maximum electrical 


ABBREVIATIONS USED 
IN TABLES 


Current gain 
Base-current amplification fac 
tor 

Bandwidth 

Collector « apa itance 
Alpha cutoff frequency 
CGrrounded base 
Grounded collector 
Grounded emitter 

Base current 

Second base current (tetrode 
Collector current 
Collector cutoff current 
emitter current 
:mitter cutoff current 
Noise figure 

Base resistance 
Collector resistance 
imitter resistance 
Generator resistance 
Input resistance 

Load resistence 
Output resistance 


Collector voltage 
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By SEYMOUR SCHWARTZ 


71 tel etts I i 
We 


ratings, typical small-sig 


frequency parameters, 


characteristics for grounded-emit 


ter, grounded-base and grounded 


collector circuits and switching 


Figure 2 trate 


Tables II 


characteristics 
the circuits referenced in 
and III 
Small-signal parameters are ex 
This 


representation 


pressed as resistances permit 


a familiar physical 
of the transistor in circuit des 


Box on p 171 enables transforma 


tion between / and 7 

All the 
fixed-bias 
these 


conditions 


parame ter 

characteristi are for 
conditions However, 
with 


Kixamples 


values Vary operating 


ations shown in 
1C and 1D 
Figure 1A illustrates 


lector capacitance C, varies with 


collector voltage | In designing 


an i-f tuned circuit, the tuning ca 


pacitor must be large enough to 
swamp out the effects of the varia 
If the 


grounded-emitter 


tion of collector capacitance 
i-f stage is a 
rather than a grounded-base 
the collector 
fied by the 
tion factor, B 


stage, 


capacitance iS magni 


base-current amplifica 

In i-f stages where neutralization 
is used to maximize gain by balan 
ut C 9 


when the battery 


ing instability may occur 


voltage dec renee 


ariation of ¢ 


the 


vith J pel 


if use of transistor as a re 


actance element in f 
At low 
and 1D, the Nose 


istol 


m applications 
IB, 1 


factor of the tran 


current bias, Fig 


decrease and emitter re 


istance r, base resistance r, and 


collector resistance r, increase, pro 


viding increased power gain and 


larger values of input and output 


impedance. Thi is advantageous 


aids where low 


In hearing bias cul 


rents are 


Temperature Effects 


In the germanium transistor, no 


Sand / 
approximately 60 C as 
Fig. 1E These 


tability at 


ticable changes in a take 
place at 
hown in changes 
can lead to in high tem 
peratures by a becoming equal to or 
greater than unity or by J,, increa 
lector 


to self heating 


ing and causing a « run 
effect due 


Temperature problem 


away 
are mini 
transistors as 


value / 


mized in silicon 
in Fig. 1F. The 
almost negligible in des 
the 
range is 


seen 
becomes 
ign consid 
limit or tem 


100 ¢ In 


eration as ipper 


neratur 
perature 


aAvDOVe 
special applications as d-c am 
the slightest 


normal 


plifies change in a 


over tne temperature ope! 
ating range can produce a 
cant change in d-c current gain o 
the grounded-emitter stage 


The low 


junction 


frequency low-power tri 


ode transistor, Table i 


‘ 


most commonly used. The maj 


are utilized in hearing aids audio 


‘ 


systems, low-power control ern 





TABLE I—JUNCTION TRIODE LOW-POWER TRANSISTORS 


Max | Max | Max Small-Signal Low-Frequency 
Max Coll | Coll Coll Am- - 
Manufacturer Power Volt- | Cur- | bient Bias 
mw age | rent | Temp|——— re rr le 
(v) (ma) \(degC)| V, | J, ohms) (ohms meg) 
(ma) 


Amperex Electronic Corp, OC70 pnp fused’ 2 Ss ! 1,000 
230 Duffy Ave OC7l1 pnp fused’ 25 1 500 
Hicksville, N. Y. 

CBS-Hytron 2N36 pnp fused 150 
Danvers, Mass 2N37 pnp fused { 350 

2N38 pnp fused | 25 350 
HA-1] pnp fused : : 2 700 
HA-2 pnp fused : ’ 4 350 
HA-3 pnp fused : g=% 150 
HC-1 pnp fused 150 

Germanium Prod, Corp. NPN-3 npn grown 50 (25 : ‘ : 100 
26 Cornelison Ave 2N103 
Jersey City, N. J RD2517A npn grown 50 (25C ‘ : 100 

2N97 

KD2518A/ npn grown 50 (25C : i 25 100 
2N97A 

RD2521A/ npn grown 50 (25C ‘ 7 f 150 
2N98 

HD2522A npn grown 5 ; 5 —- , 150 
2N9BA 

RD2523A/ npn grown 50 (25C 75 150 
2N99 

RD2525A/ npn grown 25 (25 f 2 400 
2N100 

Genera! Electric Co 2N43 pnp fused = 150 (25C { 3% 100 
Electronics Park 2N4M4 pnp fused = 150 (25C -{ , 300 
Syracuse, N. Y 2N45 pnp fused 150 (25C f 250 

2N43A pnp fused = 150 (25C -{ : 575 

2NI13A pnp fused 150 (2! . -{ : 575 
USAI 

ZN76 pnp fused 0 (25 ; } 300 

General Transistor Corp, GT-14 pnp fused = 70 f 800 
95-18 Sutphin Blvd (FT-20 pnp fused = 70 f { 800 
Jamaica, N. Y GT-34 pnp fused = 70 2 é 800 

GT-81 pnp fused = 70 ; 2! 800 
GT-83 pnp fused = 70 ) 2 { 800 

800 

800 

350 

850 

600 

100 

850 

600 

100 

900 

100 

100 

100 

300 

300 

350 

200 


to 


GT-87 pnp fused = 70 
GT-88 pnp fused 70 
2N34 pnp fused 70 
2N36 pnp fused 


to 
Lo wa 


2N37 pnp fused 
2N38 pnp fused 
2N39 pnp fused 
2N40 pnp fused 
2N42 pnp fused 70 
Hughes Aircraft Co HASOO! npn alloyed 500 
Culver ¢ ity, ¢ alif 11LA5002 npn alloved 500 ( 
H1A5003 npn alloyed 500 
Hydro-Aire In J-1 pnp fused 150 
Burbank, Calif J-2 pnp fused 150 


2 to ty ty 


on 


uw 


ts t> to 

a 
j j 
aoauv un ek eS ee Se SS 


oa 


J-3 pnp fused 150 


— 


pnp fused = 100 | 


> 


pnp fused = 150 | 
Nat'l Union Electri: pnp fused 7 
350 Scotland Rd pnp fused = 47 | 
Orange, N. J pnp fused 47 
pnp fused' 56 
pnp fused' 56 
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TRANSISTOR CHARACTERISTICS 


Parameters Grounded-Emitter Connection CGrounded-Base Grounded-Collector 


face ( NE I, R; R, R, Gain R,; R, R, Gain R, Ry R, Gain 


me uul é db ma ohms)) (ohms) (ohms db) | (ohms) (ohms) (ohms db) ohms ohms) (ohms) | (db) 


30 , 000 1.000 
30,000 1,000 
30,000 1,000 
30,000 1,000 
30,000 1,000 
1,200 1,000 
30 ,000 1,000 
100 000 matched 5 000 matched ! 2 500 500 matched 7 


100 100,000 matched 34 5 000 matched 35 7.000 500 matched 11 
100 100,000 matched 34 : 250,000 matched 3: 7.000 500 matched 11 
850 100.000 matched 47 55 50,000 matched : 20 000 00 matched 
850 100,000 matched 47 250,000 matched | 20 000 500 matched 
850 100.000 matched 47 ¢ 000 matched 35 20 000 500 matched 
3,500 100,000 matched 5 000 matched 35 TO. 000 100 matched 


1,000 30,000 600 : 000 100 2% 10, 000 600 30,000 
700 30,000 600: 55 50,000 100 15,000 600 15,000 


1550 30,000 600 : 50,000 100 7,500 600 7,500 


1,000 30,000 600 : 000 100 30,000 600 30,000 
1,000 30,000 600 ° 50,000 100 30 , 000 600 30,000 


1,000 30,000 600 : : 000 100 15,000 600 15,000 


—— ES 


and low-speed computing circuits. 
Present units are available in the 
pnp and npn fused germanium, the 
npn grown germanium and npn 
grown silicon types. Of the fused 
type of transistor, the pnp is more 
available commercially and conse 
quently has found a wider range of 
applications. The npn fused type is 
iitable for complementary sym 
metry circuitry. The grown silicon 
type is used for high temperature 
and low /,, application 
The germanium and silicon grown 
000 transistors are used in almost the 
, 000 f ame manner as the fused tran 


000 sistor. Frequently, the grown types 
000 


000 


owing to their lower value of col- 
lector capacitance and higher value 


of a cutoff, may be employed a 
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Table I (cont) 


Max Max Vax 
Coll Coll Am 


sn rall signa | I Aw | requency 


Max Coll 


Manufacturer 


Nat'l Union 
Vhilco Corp 
1700 Wissahickon Ave 
Philadelphia, Pa 
RCA 
I fart ison, N J 
Raytheon Mfg Co 


55 Chapel St 


cont 


pr p fris 7 
pnp fu 
prp fus 


pnp fu 
pnp fu 
pnp fuse 
pnp fa 


Newton, Mas 


Sylvania Electric 
1740 Broadway 
New York, N. Y 

Texas Instruments 
6000 Lemmon Ave 
Dallas 


‘Texas 


lransitron 
107 Main St 
Melrose, Mass 


Tung-Sol Electric 
100 Kighth Ave 
Newark, N. J 


Western Electric 
120 Broadway 
New York, N. ¥ 

W estinghouse 
Box 284 
Elmira, N. Y. 


CK725 
CK727 
2N63 
2N64 
2N65 
2N34 
2N35 


200 
201 
202 
2065 
2075 
2085 
300 
S01 
905 
904 
905 
904A 
210 
302 
350 
2N85 
2N86 
2N87 
2N88 
2N89 
2N90 
2N91 
2N92 
2N34 
2N36 
2N37 
2N38 
2N43 
2N44 
2N 15 
2N63 
2N64 
2N65 
DR126 
DKR128 
DR129 
DR130 
DRIS4 
2N27 
2N28 


2N54 
2 N 55 
2N56 


pnp 
pnp 
pip 
pip 
pip 
pip 


npr 


apr 
ipr 
npn 
npr 
apn 
npr 
prp 
pip 
npn 
npn 
npn 
npn 


npn 


pnp 


pnp 
pnp 
pnp 
pnp 
pnp 
pnp 
pnp 
pnp 
pnp 
pnp 
pnp 
pnp 
pnp 
pnp 
pnp 
pnp 
prp 
pnp 
pnp 
pnp 
pnp 
pnp 
pnp 
npn 


npn 


fu 
fu 
fuse 
fu 
fu ‘ 
fiise 


fuse 


grown 
grown 


grown 


grown’ 
grown 


grown' 


fused 

fused 

grown 
grown 
grown 
grown 
grown 


fused 


fused 
fused 
fused 
fused! 
fused! 
fused! 
fused 
fused 
fused 
fused 
fused 
fused 
fused 
fused 
fused 
fused 
fused 
fused 
fused* 
fused‘ 
fused‘ 
fused* 
fused* 
grown 


grown 


pnp fused 
pnp fused! 
pnp fused! 


Power 


50 
0 


Ai 
50) 

0 
50) 
50 
50 
50 


150 | 


150 
150 
150 
50 
50 
50 
750 
750 
750 


125 


 ( 


miw 


2 54 


(25C) 


254 
(256 
25¢ 
25¢ 


25 


25C 


or 


~~? 
(254 


(256 


25C 


(254 


254 


(25C 


50 | 
0 (25 


50 
50 


50 


200 
200 
200 


(25C) 


Volt 


age 


(Cour 


rent 


mia 


12 
") 


10 
10 
10 


bient 
I emp 


degt 


60 
60 
60 


r 7 
‘ 


ohms ohm 


750 
560 
700 


250 


16 
9 
20 
30 
50 
24 
19 
32.4 
13 
124 
19-198 
5-198 


200 


500 
350 
700 
500 
800 
BOO 


150 


170 
200 


ro) 


000 


500 


, 200) 


500 


,250 


300 
300 
300 


000 
000 


600 

50 
500 
600 
700 
500 
250 
500 
300 
250 
350 
700 


500 


900 


400 
200 


650 
600 
700 


000 


400 
100 
100 


milliwatts external heat sinks and are able to 
tem- 


Some of these units have 


the order of 50 
collector dissipation at 


are of 


high frequency transistors. 
The maximum power ratings on 
most of the low-power transistors 


room dissipate considerably more power. 


perature, The rating most commonly em- 
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Parameters 


0 


. 
uul 


TRANSISTOR CHARACTERISTICS 


Grounded-Emitter Connection 


R, 


ohms 


000 
000 


200 
150 
500 
00 


700 


800 

00 
TOO 
200 
200 


R 


ohms 


30.000 
50.000 


OOO 


OOO 
OOO 
OOO 
OOo 
OOo 
OOO 
OOO 
OOO 
Oo0 
OOO 


OOO 


O00 
000 
000 
O00 
O00 
300 


O00 


000 
000 
000 
000 
OOO 


600 


000 
000 


R (rain R, 


ohms db 


500 
matched 


matched 


atched 
itched 
itched 
atched 
itched 
1.000 
matched 
matched 
matched 
00 


0 


500 
700 
1,250 
000 
000 


500 

00 
500 
000 
000 
000 


000 
OOO 


Grounded-Base 


R 


ohms 


O00 
OOo 
OOo 
O00 
OOo 
OOO 
OOo 
OOO 
000 


OOO 
HOO 
O00 


All socke 
Socket 
Socket 
Socket 
‘ Socket 


( hariac te 


types 
ypes A 


y pe not given 


R, Crain R; 


itche 
atche 10 
itche 600 
itche 200 
Ooo 
»w 


matche 
100 


matche 
matched 600 


matched O00 


t A to Hl except where 
Ly pe \ 


Sto Tl 
I and J 


ristics measured at 


Cyrounded-Collector 


ohms 


Ooo 
Ooo 
Ooo 
O00 
O00 
O00 
O00 
O00 
OO 
ooo 


O00 


00 
0 
O00 


re ¢ 


Ry R 


ohms 


otherwise 


(rain 
db 


ohms 


000 matched 


100 matched 
Ooo 
Ooo 
Ooo 
OOO 
O00 


OOO 


matched 
matched 
matched 
100000 
matched 
matched 
000 matched 
00 
O00 


matched 


matched 


YO 15 
15.000 


15 


Ooo 
00 


yO OOo 


rete 


otherwise noted 


000 O00 Characteristics measured at 50 ¢ 


700 
00 
150 


ployed is the maximum power rat- 


ing. Maximum 


1 
voltage 


mum 


ELECTRONICS - 


current 


ratings 


and maxi- 


cannot be 
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000 
O00 
OOO 
OOO 
OOO 
OOO 
OOO 
Ooo 
JOO 
O00 
, 000 


OOO 


O00 
O00 


> 000 


000 
000 
000 
O00 
000 
000 

000 
000 


OOO 
Ooo 


OOo 


700 
00 
150 


Characteristic 


men 


ured at 


le mperature not given 


OOo 
000 


00 125 
LOO 125 
300 O00 5 


achieved simultaneously because the 


produc t of 
ally 


exceeds 


these two 


maximum 


ratings usu- 


The 


rating 


55,000 


ed 


20 


O00 
OOO 


000 35,000 
000 27 


20 000 


OOO 
O00 


maximum voltage rating is se 


value safely below the collector vol 


aye br eakde 


wn 


value while tt 


Max 


165 





TABLE Il—HIGH-FREQUENCY TRANSISTORS 


Typical Small-Signal 
Max Max Max 
Max Coll Coll | Coll Am Storage 
Manufacturer . , Power Volt-  Cur-  bient Temp 
mw age rent | Temp deg ( Pe r 


v (ma) (deg i ohms ohms 


General Electric : npn rate 0 f 2 100 100 max 
grown 
pnp fused 150 
pnp alloyed 100 
pnp alloyed 100 
pnp alloyed 100 
Germanium Prod, KD2523 npn grown 50 
(2N99) 
RD2525A npn grown 25 (25C 
(2N100) 
RD2521A npn grown 25 
(2N98) 
RD2517A npn grown 25C 
Hydro-Aire HF-1 pnp fused 35 (25C 
IF-1 pnp fused 35 (25C 
Phileo SB-100 surface 10 (400 55 to 85 
barrier 
Raytheon 1K -760 pnp fused 
K-76) pnp fused 
\-762 pnp fused 


Sylvania npn alloyed 


npn alloyed 5 55 to 85 


Texas Inst npn grown! 
22] npn grown’ 
222 npn grown! 
223 npn grown! 
904A npn grown (: ) -19 150 1,250 


224 


Tung pnp fused* 2 55 to 85 


2 
, 
pnp fused 55 to 85 3 
3 


pnp fused (25C ; 55 to 85 
Western Electric npr grown { - 20-198 


Socket types A to H unless otherwise noted 
' Socket type A only 
* Socket types A and J 
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STOR CHARACTERISTICS 


Low-} requency Para meters H-F Pa High-l requency Circuit Conditions Hligh Speed Swit hing 


rameters Characteristics 


Reverse 
( R R Power Cir Rise Fall Emitter Cir 
pp See Application ohms) (ohms) Gain cuit Time Time Voltage cuit 


db user psee v 


r-f amp 1,000 000 

i-f amp 1.500 000 
1,000 switching 

r-f/i-f amp 


i-f amp ,000 
unneut 
000 


000 


000 


BOO 


O00 
000 
000 

000 i-f (g-b 80 000 

i-f (g-e 00 25,000 

1, 200 i-f (g-b 80 000 

i-f (g-e 800 25.000 

r-f (g-b) 80 000 

262-ke (g-e) i-f 750 70,000 

. 750 000 

000 

°62-ke Cony 000 


neut 262-ke« 70,000 
» if 


neut 455-k« 50 000 


g-e i-f 


neut 262-k« 20 000 


g-b i-f 


neut 455-ke 5 0 000 
g-b i-f 


000 
000 





Characteristics measured ? unless otherwise noted 
* Characteristics measured ¢ 
* Bandwidth 12 k 
* Bandwidth 25 ke 
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TABLE I1I—GROWN NPN JUNCTION TETRODE TRANSISTORS 


Manufacturer ype No 


KDX-302 
3N23 
RDX-301 
3N23A 
RDX-300 
IN23B 
KDX-300A 
IN23¢ 


Germanium Prod 


‘Texas Inst 00 
Western Electri $N22 


All sockets A, F, G, Hand M 


Max 
Coll 
Volt 


nmiw age 


Max 
Coll 
Cur 


Max Coll 
Powe r 
rent 


TABLE 1V--POWER TRANSISTORS 


Manufacturer 


Max Power Output (w 


Max 
Base 
to \ pplication 
Base 
Cur- 
rent 


(ma) 


video amp, switching 
10-me os 

video amp, switching 
20-me osc 

video amp, switk hing 
35 mc om 20 ie i-f 

video amp, switching 
50-mc osc, 20 to 30 
me i-f 

low-level, low freq ag 


video amp, r-f 


Small-Signal Low-Frequency 


Bias 
lr. 


ohms 





Vax ( oll 
Voltage (\ 
Max Coll 


Max 
Coll 
Cur / Bia 


Small-Signal 


Class Power (w Circuit rent ke 


Class B D-C amp 


Amperex 2N115 
2-OC72 
HD-197 
JP-1 


CBS-Hytron 
Hydro-Aire 
Minneapolis-lloney well 
Regulator Co 
2753 4th Ave. S 
Minneapolis, Minn 


Sylvania 


2N101 
2N102 
X-2 


Texas Inst 


pnp fused 
pnp fused 
pnp fused 
pnp fused 
pnp fused 
pnp fused 
pnp fused 
pnp fused 


pnp fused 


pnp alloyed 


npn alloyed 


pnp alloyed 
npn alloyed 


npr grown 


A | (push-pull) | Switch 


electrically identical to 2N68 
electrically identical to 2N95 


g-l 
g-b 


00 


0.0415 10 
150 10 
50 99 


20) 2 
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TRANSISTOR CHARACTERISTICS 


imum current is selected where f- to a cutoff frequency divided by 8 
ypical has not decreased to too low a value. Table III lists tetrode unc tion 
Operation Table Il, high-frequency tran- transistors which are _ high-fre 

istors, includes pnp and npn fused quency triode npn grown Junction 

Parameter Power inction, npn grown junction and transistors with an extra base lead 
Freq Gain pnp surface-barrier units. Except and a narrower base region. The 

rm it for the npn grown type, which is’ electrical characteristics of the 


r Cireuit of either germanium or silicon, all grown tetrode transistor are almost 
arc hms Li j 


ohm aa of these units use germanium. identical to the grown triode tran 


Physically, one of the main dis- sistor except for a lower value of 
tinctions between these units and base resistance and higher value of 
the low-frequency units is the closer a-cutoff frequency. The extra base 
spacing between emitter and col- lead makes the tetrode applicable 
lector junctions. Electrical charac- in specialized control circuits and 
teristics are higher alpha cutoff, ave applications. Bias for the extra 
lower collector voltage breakdown base lead is usually obtained from 
and in many units lower collector a bleeder across the main suppl) 
capacitance and lower base resist- i . 
ance, The widest application is in High-Power Units 

radio receivers and _ high-speed The high-power transistor, Table 
000 switching circuits IV, is in most cases the largest of 


100 In selecting a high-frequency all transistors. One element is at- 


009 transistor for a grounded emitter tached to the container. In most 


i-f amplifier, note that the 8 cutoff units the case may be connected to 


frequency of the amplifier is equal the chassis either directly or 
Characteristics measured at 25 


Low-Frequency Parameter Pypical Operating Conditions 
Sup Zero 
Clas ply Coll Suse Signal Power Power Driv 
& Volt Cur Cus Cur Output (rain) ing it, I, R, 


ohms ohms) (ohm us f Circuit’ age rent rent rent w db) Power (ohms) (ohms) (ohms 


ma mia mia mw 


» OOO >» OOO 
100 000 00 
8.000 
, OOo 
, OOO 
O00 


L100 000 100 


100.000 


200 O00 "5, Blg 22 ‘ > OOo 


OOO 
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Table IV (cont) 


Max Power Output (w Max Coll Max Small-Signal 
Voltage (v Coll 
Manufacturer 7 Max Coll (ou 
Power (w Circuit rent 
D-( imp 


push-pull) Switch g-e g-b 


Texas Inst. (cont npn grown 0. 45(256 25 
silicon 0. 3(1006 5(100C 
0.15(150C 15(150¢ 
npn grown 0. 6(256 256 
silicon 0 4/1006 5(1006 
0. 15/1506 15/150 
npn grown 1(254 254 
silicon 0 561006 »( LOOK 
0. 1561506 150 
Pransistot Product ] pnp fuse 
41-251 Creseent Ave pnp fu 
Waltham, Ma 
Pransitron NE pnp fus 


pip fu 


Tung-Sol DR-150 pnp fused 
Western Electric N66 pnp fused 


i] ype A sockets Socket Ly pes Atoll 


TABLE V-—-POINT-CONTACT TRANSISTORS 


Max 
Re Max 
Max verse Emit Max Small-Signal 
Coll | Emit ter emitter 
Manufacturer J ype A pplication Cur ter Cur Power 
No rent Volt rent mw re 
ma age ma ohms 


V 


IH ydro- Aire amp, Os¢ 
amp, on 
amp, Om 
amp Ont 
switching 
switching 
switching 

Sprague Electric switching 

Transistor Prod { amp, Ose, & 
switching! 
amp, om 
amplifier! 
switching! 
amplifier! 
switching! 
switching 
switching 

switching 

aw osc! 

Hip, Ose 


switching 


Western Electric 2N21 witching 29 100 ) $0(25 ? 00) 
2N21A amp, ose j 100 100 ‘ 5 1M) 
ONTO witching : 100 i Loo " ; 1) 
2N67 hi-speed s 2 100 100 900 


Socket types A to H unless otherwise noted 
! Socket Ly pres A and L 
Maximum ambient temperature 50 C unless otherwise noted 


‘Maximum ambient temperature 85 ¢ 
Characteristics of A-0, A-1, A-2, A-3, 2N21, 2N21A, 2N110 and 2N67 measured at 25 ¢ 
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TRANSISTOR CHARACTERISTICS 


Low Frequen y Parameters I ype il Oper iting (Conditions 


Sup Zer ’ 
Class ply Coll tase Signal Power Power Driv 
& Volt Cur Cur- Cur Output (ain ing R R 
ohms obms) (ohms 4 uu i Circuit age rent rent rent “ db) Power (ohms) (ohms 


mia ma nia mw 


15( 256 . O00 
1561506 


1 OOo ooo 


BHoOoO0 
15( 1506 


OOO 


OOo 


O00 


OOO 
O00 


,00 





Socket types A and k ‘ Push-pull connection 


PARAMETER CONVERSION 
FORMULAS 


Low-Frequency Parameters Large-Signal Parameters 


| lurn-| Emitter a (at 
rp Te Fac ( Nf Rise Ol Off On Rev max 
ohms ohms me pul db f lime | Time I \ Resist rise 


psec use \ obimes time 


200 13,000 1, 200 

200 13,000 ‘ 1,500 

175 13,000 2 000 

150 13,000 : 2 000 
50,000 
50,000 
50,000 


TRANSISTOR SOCKETS 


Code Manufacturer Type 


A Solder connections 
K Eleo Corp pin polarized 
-pin printed -circuit 
Ciach Mfg. Corp. 43-pin polarized 
Super-Ear Prod S-pin polarized 
Lo 
M yealex Tube }-pin polarized 
Socket Corp 
00 10,000 : 5 ‘ , 200 000 Kleo Corp pin polarized 
90 10,000 : 5 200 000 pin printed-circuit 
a ‘ Super-Ear Prod pin 
90 15,000 | 200 000 


lo 
= 500 20 000 2 0.02 0.8 2,000,000 Eleo Corp pin 
Leen eee pin printed circuit 
Super-Kar Prod t-pin equal spacing 
lo 
* Fall time 2 psec J Cinch Mfg Corp pio 
* Fall time = 6 psec K Amphenol Co 


* Large-signal a 2.4 L Cinch Mfg Corp 
M Cinch Mfg Corp polarized 


* Fall time 1 psec 
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TRANSISTOR CHARACTERISTICS 


TABLE ViI—PHOTOTRANSISTORS 


Manufacturer 


General Transistor T-66 


Texas Inst HOO 


Prod IN188 


INIB9 


Pransistor 


1OA 
lon 


Western Electric 
! Socket Lype A 
* Socket type A to i 


thin 


types used as power transis 


through a mica 
the germanium pnp fused : 
con wpn grown 
The gmp fused 
usually the high-power unit 


transist 


larger physical size 


lector power dissipation u 


_ qe yeaeeerenen 


+ 


een 


CAPAC! TANCE 


OLLECTOR 


e 


spacer, 


provides 


fused, 3 lead 


grown, 2 lead 
grown, 2 lead 
nonrect 

? lead 
grown, 2 lead 
grown, 2 lead 
grown, 2 lead 
grown, 2 lead 
nonrect, 

2 lead 
nonrect, 

2 lead 
2 lead 


grown 


grown, 2 lead 


The 
tors are 


ind sili 


quency 


ors are 
s whose 
col 


p to 20 


Yen 


COLLECTOR VOLTAG 


(A) 


NOISE FACTOR IN DB 


E \ 


5 2.0 2.5 
LOG Rg IN OHMS 
4 


3 

Ve IN VOLTS 
0.4 os 06 

Ie IN MA 


(0) 


PERCENT OF VALUE AT 


PERCENT CHANGE FROM 


watt 
contributes 


pacitance 


Io = IMA 


AVERAGE AT 25C 


a higher 
and 
Medium 


electrical 


lower 


4 + + 


power 


Max 
Am 
bient 
Temp 


deg «) 


50 
HA) 
1,000 
ohms 
+. 000 


ohms 


The larger physical size also 
collector ca 
a-cutoff fre- 


prp and 


npn fused units which retain their 
smaller physical size and most of 
the 


the low-power transistors are used 


characteristics of 


|__| eesv 
Igs-1MA 


oo 


TEMPERATURE IN DEG C 


(E) 


Cutofll 
Kreq Noise 
ke {t-candles 


Sensitivity 


ua /ft-candles 


, 


Sto 10 wy 10 va/millilumen 


0.080% /ft-candle 


ima for 300 ft-candles 
50% for 10 ft-candles 
Ima for 300 ft-candles 
50% for 40 ft-candles 
2,000 ohms for 300 


15 to LOOpy 
15 to 100p. 
$ to LOuy 
Sto 1lOuy 


ft-candles 
5,000 ohms for 300 
ft-candles 


bee low luv 


0.350 / ew 


in applications requiring collector 


power dissipation below 4 watt. 


The 


the high-power transistor are the 


characteristics peculiar to 


lower values of input resistance, 


output resistance and a, resulting 


from the higher values of bias cur- 
rents employed. Bias stability tech- 


NOISE FACTOR IN DB 


th 
LOG Rg IN OH * 


2 


3 a 
Ve IN VOLTS 
04 06 O 
Ig IN MA 


TEMPERATURE IN DEG C 


(F) 


Variation of transistor parameters with operating point (A to D) and ambient temperature (E, F) 
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NOW .. cure... 


ASSEMBLY WITH 
CINCH EDGE CIRCUIT 


(PATENT PENDING) 


CONNECTOR - cot 


SHOWN ENLARGED) [> 
CIRCUIT CONNECTOR 


provides quick, easy 


PRINTED WIRE BOARD assembly. Eliminates 


moisture trap 

one high quality etched circuit boards with 5, 6, Fi and 8 pin Allows more flexible tolerances 
e . Lower co Availabl 

subminiatures as well as 7 and 9 pin standard CINCH a eee eee 


° on. one : ° . terials for both Militar 
sockets. Provide flexibility of design and application. . 


and Commer ial use 


Graphik Circuits reduce wiring costs, reduce assembly 
time ¢ eliminate errors © miniaturize « 


GRAPHIK CIRCUITS Division of Cinch Manufacturing Corporation 


221 South Arroyo Parkway, Pasadena 1, California 
Sockets, terminals and other 


hardware installed to 
specifications 


CINCH will design, or re- 

design, components to fit spe- 

cific needs, and will assist in the assembly of com- 
ponents through proven automation technique. 


are 


Centrally located plants at 
Chicago, Shelbyville, Pasa 


CONSULT CINCH dena and St. Louis 


elec 


everywhere 


AA AsCASe | CINCH MANUFACTURING CORPORATION 


14 
~ 1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 





niques are used to minimize the 
effect of runaway due to self-heat- 
ing of the collector. 

The 
Table V, is limited to high-speed 
switching circuitry. Phototransistor 
devices, Table VI, are divided into 
the two-lead and 


point-contact transistor, 


two basic types: 


/ 
oOo} 


ey 


fs CF 


FIG, 2 


174 


TRANSISTOR CHARACTERISTICS 


three-lead devices. In the two-lead 
unit, one lead is 
base and the other to the collector. 
The 
going to the emitter, base and col- 
lector respectively. 

The 
circuits providing d-c amplification 


three-lead device has leads 


two-lead device is used in 


— ee ene ey 


r 
FERRITE- OSC COIL 


/ 


attached to the 


light while the 
three-lead device can be used in cir- 
employing a-c amplification 
for modulated light. 
Acknowledgment is given to Ann 
M. Field Elizabeth A. Sewell 
for their in compiling 


for unmodulated 


cuits 


and 


assistance 


data, 


SIGNAL I, 


0.5 TO 
LOMA S$ 
6 


WV 
22K 


K*= xi,000 


Typical circuits for high-frequency transistors (A to I) and junction tetrode transistors (J, K) referred to in Tables II and III 
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FP Capacitors withstand high ripple currents 
are ideal for use with selenium rectifiers, doubler 
or tripler circuits, especially at high ambients. 


te of 


hp RA 


< 
High ripple currents... high temperatures... 
call for Mallory FP Capacitors 


Higher ripple currents in color television circuits empha The Mallory FP is a capacitor that needs no de-rating at 
size the importance of ripple current rating in choosing 85° C., and that can take heavy ripple current without 
electrolytic capacitors. overheating and with normal life expectancy. A Mallory 
To see how Mallory FP Capacitors compare in this capacitor specialist will be glad to consult on the use 
quality, take a look at the table at the right. The figures of FP capacitors in your specific circuit... or to send 
are based on extended life tests in our laboratories. you detailed technical data. 


Uniformly higher in ripple current rating than other 
standard types of electrolytics, FP’s often can carry 
double the current rating expected for a given capacitance 
and voltage rating. The reason for this superiority is the 
unique FP construction. The fabricated plate compresses The following ratings represent values obtained by te 


, n single section units at 85° C. amt t ) evcle 
a lot of effective area into minimum volume... so that wr ew Ee ’ ambient, on 120 cyel 
ripple. 


Typical Ripple Current Ratings 
for FP Capacitors 


more electrolyte and more capacitance can be placed in a 
smaller size container. This compact construction has 
improved heat dissipation. In addition, separator, etched Capacitance Voltage Mallory FP 
cathode, end seal and air space are designed for 85° C, 

operation. 80 mfd 450 VOC 670 MA 480 MA 
The same characteristics which give Mallory FP’s their 60 450 620 440 
superior ability to handle high ripple current also permits 100 50 820 500 
them to operate effectively in auto radios, sealed mili 200 1290 525 
tary units and other equipment where high ambient 25 1030 
temperatures are a problem. 


Ripple Current Rating 
Usual Industry 


Expec tation 


515 


Serving Industry with These Products: 
Electromechanical—Resistors ¢ Switches © Television Tuners © Vibrators Bi P_R.MALLORY @ CO. inc 
Electrochemical—Capacitors © Rectifiers * Mercury Batteries 


Metallurgical — Contacts © Special Metals and Ceramics © Welding Materials 


Parts distributors in all major cities stock Mallory 


standard components for your convenience MALLORY & C : rer rary Tr 
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Electrons At Work 


Edited by ALEXANDER A. McKENZIE 


Wrist Receiver Circuit Uses Three Transistors 


K= x 1,000 


AUDIO 


Highly efficient detector and two a-f stages comprise the LEL wrist radio 


COMPLETE CIRCUIT of the wrist 
radio receiver (ELECTRONICS, p 10, 
Dec. 1955) is shown in the diagram. 

The tap on the input inductance 
is adjusted for best impedance 
match and selectivity. The low load 
ing of the input circuit by the tran 
sistor allows a frequency coverage 
3-to-l 


tional slug tuning. 


of over ratio with conven 


Regeneration is provided by the 


the emitter circuit 
This 

the 
band, thus presenting a capacitive 


tank circuit in 
of the r-f 
a frequency 


stage. is tuned to 


below broadcast 
reactance at all frequencies within 
the band, 

Reduction of the time constant in 
the base circuit of the r-f stage will 
result in oscillation when the base 
current control is advanced beyond 
strong 


the point of stability. In 


Breakdown In Gas Tubes 


OF PERENNIAL surprise to young 
and engineers is the 
light on the breakdown 


glow-discharge tubes. 


physicists 
effect of 
voltage of 
This interdependence is spelled out 
in an unpublished National Bureau 
of Standards report on character- 
glow-dis- 
Hebert, 
Jr., quoted here with permission. 
“The breakdown 
greatly affected by light or rather 
the lack of it. Experiments of the 
present study that the 
breakdown voltage, after a tube has 


istics of cold-cathode 


charge tubes by Eugene J 


d-c voltage is 


indicate 


been in complete and total darkness 
for 24 hours or more and then fired 
in complete and total darkness, may 
vary from 100 to 200 percent of the 
breakdown voltage at general room 
illumination (20 to 50 foot-candles). 

“The effect is not consistent; a 


176 


DARKNESS 


25 


TEMPERATURE IN DEG ¢ 


Influence of temperature and light on 
direct breakdown voltage 


particular tube display this 
variation only at intervals and then 
again may or may not display it 
for a considerable number of tests 
Some tubes show little variation at 
all. The the light 
seems to be of little importance, the 


may 


intensity of 


main factor being just that some 
light be present. 
“The light from a nearby tube is 


signal areas, it is not necessary to 
the 
close to the point of 


operate base current control 


instability. 
However, as the distance from the 
station signal 


and low 


results, it is 


increases 
energy necessary to 
operate the control closer to thres- 
hold, as is common with regenera- 
tive receivers. 

The collector circuit of this stage 
is bypassed to ground by the 2,000- 
puf capacitor 

The provides 
operation in the nonlinear portion 
of the transistor Al, Al 
istic, 


low base current 
character- 
resulting in good detection 
characteristics. 
the 


are decreased and 


As regeneration is 


advanced, input circuit losses 


sufficient signal 


energy is supplied to the base 
emitter circuit. 
that results 


permits reception of much weaker 


The higher efficiency 


signals than would be possible with 
The 


two-staye 


a diode detector. balance of 


the is a audio 
The signal 


of these stages exceeds 70 db V.Z 


receiver 


amplifier. overall gain 


usually sufficient to bring the break 
that 
illumination. 


under 
This 
the graph 


down voltage back to 
general 
effect is 


where V 


room 
illustrated in 
is the breakdown voltage 
under room illumination and V 
that under total darkness.” 

One experimenter in early cos- 
mic-ray sounding utilized a neon- 
bulb relaxation oscillator to key a 
When the key- 
metal 
With a 
tiny window set into the wall of the 


radio transmitter. 


ing circuit was sealed in a 


can, it failed to operate. 


can in the general vicinity of the 
neon tube, normal operation was re- 
This the 
window passed any degree of day- 
light or artificial light 
an electric bulb. Intensity of illumi- 
A.A.McCK, 
178) 


stored. was true when 


even from 


nation appears uncritical 


(Continued on Page 
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VOLTAGE REGULATED 
POWER SUPPLIES 


Lor powering 
electronic. equipment 


Model 
KR-18MC 


Build these compact Power Supplies into your equipment! 


KR, Voltage Regulated Power Supplies are conservatively 
rated and are designed for continuous duty at 50°C ambient. 


REGULATION. Less than 0.2 volts for line fluctuation from 
105-125 volts and less than 0.2 volts for load variation from 
0 to maximum current. 


RIPPLE. Less than 3 mv. rms. 


To include 3 Current and Voltage Meters, Add M to Model 
number (eg KR 16M) and Add $3000 to the Price 

To include Dust Cover and Handies for Table Mounting, Add C to 
Model number (eg KRIG C) and Add $10.00 to the Price 

nclude Meters, Dust Cover and Handles, Add MC to Model 
number (eg KR 16 MC) and Add $40.00 to the Price 


PRICES FOB. Flushing 


A 
K/EPCO 
Ti had t 


ELECTRONICS January, 1956 Want more information? Use post 


card or 


NeW’ 


1.5 Ampere 


Model KR-18 


FEATURE 


Requirements 105 
125 volts, 50-60 cycles 
Units operate up to 400 
cycles 


@ Fast Recovery Time, Suit Power 


able for Square Wave Pulsed 
Loading 


Voltage Range continuously 


variable without Switching Terminations on rear of unit 


Locking type voltage control, 
AC, OC Switches, Fuses, and 
Pilot Lights on Front Panel 


Either Positive or Negative 
may be Grounded 


Oil Filled Condensers 
Color Grey Hammertone 
@ Wire Harness and Resistor 


Board Construction Guarantee One Year 


1.5 Amp. KR series 


Rack Mount 
6.3V AC a 


Each supply | 19 
has two 19 


Mode! Volts 

KRI6| 0-150 
KR17 | 100-200 
“KRIB | 195-325 
KR19 | 295-405 


Price 
$625 
$625 
15 Amp 19” 1] $695 


19 


outputs 


The KEPCO KR SERIES in the above voltage ranges are 
available in 600 Ma. — 300 Ma 125 Ma. series, 


A LINE OF 50 MODELS 


Available from Stock — Catalog on Request 


las! page 





Computer Stored Program Alters Itself 


Memory section has space for 4,096 
instructions and numbers. Since instruc 
tions are stored in the memory, the pro- 
gram can alter itself 


Plug in units based upon mechanized 
wiring facilitate servicing in new Libra- 
scope computer. Logic section (right) 
can be removed 


Total access time is 2 millisec minimum 
and 17 millisec maximum. Addition 
time is 0.26 millisec, division and multi 
plication are 17 millisec 


Transistors Lighten Field Telephone Repeaters 
£ I t 


2 th Sa We 5 Aad RRP Ft tt 


— 


- 


we 


pT OT 2 gh oe 


Transistorized version of telephone repeater enables a combat soldier to talk more 
than 30 miles. Total weight of the unit is 3.5 pounds 


RANGE of field 


Repeat- 


the Army 
telephone line is 6 miles 
amplifiers, increase the 
talking distance to 30 but 
normally require 15 vacuum tubes 
powered by 


average 


ers, or 


miles, 
a special 24-volt jeep 
battery or a small power generator. 


The new repeater, using a tran- 


178 


sistor audio amplifier, is some 40 
times smaller and 20 times lighter 
than the of the 
equipment. 


multitube version 
Batteries for the new Signal 
Corps device last 90 days and cost 
$6 a year. For an _ obsolescent 
World War II repeater, batteries 


Ab \ida 


Amplifier uses transistor shown at the 
middle left of unit 


had to be changed every two weeks 
and cost $105, 
The repeater circuit is printed on 
a card and sealed in a plastic case. 
It is expected to last 10 to 15 years 
in field service and needs no adjust- 
ment. 
(Continued on Page 180) 
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Mom died a thousand deaths when Junior 
free-wheeled his two-wheeler down Deadman’s Hill... 
no hands, yet! 


Despite dire predictions, Junior grew up... 
but he didn’t change a bit. 


True, he’s outgrown his bike... more complex 
machines are his meat today. He’s designing industrial 
indicators, recorders and computers... automatic 
machine tools. .. six-figure process controllers. 
Tomorrow, his dream of automation will come true 
in the completely automatic factory. 


Yes, Junior’s grown up, but his war-cry is the 


same ...look mom, no hands!” 


422° REG. U. S. PAT. OFF 


Junior outgrew his bike when he 

lise ed , . ; 
discovered HELIPOT * precision pote n- 
tiometers. If you're still 7 iding in cir cles, 
join Junior! You'll find that Helipot 
makes the moat complete line... linear 
and non-linear...in the widest choice 
of sizes, mounting atyles and resistances 
... that our é ngineers will gladly adapt 
standard models to your re quirements... 
even de sign ¢ ntirely new ones for you, 

. . . 
For information and specifications... 


write for data file 101 


+=. a K 
firat in precision potentiometers 
Helipot Corporation/South Pasadena, California 


Engineering representatives in principal cities 


a division of Beckman Instruments, Inc, 


& BECKMAN 
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American Transistor Broadcast Receiver 


OSC CONV 
2Ni 56 OR 2NI25 


, " 1 o7K 
++ 


, 


NW 
| 560K 


-—_ 00084 | 
}2,700 | 
Wy WNy-+ + 


6,800 +001 


Gives Reliable 


Scatter Symposium 


PROPAGATION experts gathered dur 
ing November for a two-day session 
in Washington. Their symposium 
on communication by scatter tech- 
niques was sponsored by the Insti- 
tute of Radio (acting 
through professional groups on an- 
tennas and propagation, and com- 


Engineers 


munications systems) as well as by 
the George Washington University. 
Besides addresses that 
sentially nontechnical, 21 formal 
papers were presented ranging 
from theory and experimentation 
to communications practice. Both 
vhf propagation by ionospheric 
scattering and uhf beyond-horizon 
tropospheric 
described, 
Commissioner E, M. Webster of 
FCC discussed the allocations prob- 
lems inherent in a new technique 
and pointed out that so far no new 


were es- 


transmissions 


were 


180 


i-F 


2NI35 OR vet 


2n76 

Ly) | 

SY I 
| 


CONTROL | 


| 


| 

| 
4 
6 


p OFF 


Kx 1,006 
g ON U9 


Signals 


FAILURE of microwave equipment to 
furnish communication 


may be caused, not by malfunction- 


consistent 


ing of the gear, but by refraction 
in the atmosphere, Equipment re- 
cently Motorola for 
special applications requiring maxi- 
mum possible reliability uses two 


developed by 


Diversity microwave terminal uses two 
transmitters and two receivers 


made to ac- 
commodate scatter circuits. Allen 
B. DuMont reviewed propagation 
mechanisms and urged the estab- 
lishment of live television hookups 
between North America, 
and South America, 


allocations have been 


Europe 


> Auroral—H. G. Booker reviewed 
the propagation phenomenon by 
which signals are returned from a 
northerly direction. J. H. Chis- 
holm described wartime propaga- 
tion anomalies and indicated that 
diversity techniques in modern 
transhorizon circuits may increase 
effective bandwidth as well as im- 
ratio. Experimental 
ionosphere scatter paths studied by 
R. C. Kirby showed a maximum 
Doppler shift of 6 ke. The role of 
meteors in extended vhf propaga- 
tion was discussed by O. G. Villard. 


proving s-n 


BROADCAST receiver using transis- 
tors is being produced by General 
Electric. It is from a 
d-c supply of 13.5 volts and uses a 
plated wiring chassis. Tuning be- 
tween 540 and 1,620 ke, the circuit 
employs a 455-ke intermediate fre- 
quency. 


powered 


There are five hermetically sealed 
transistors, including oscillator-con- 
verter, detector, audio amplifier and 
two i-f amplifier stages. Power out- 
put is 40 milliwatts at 10-percent 
distortion. 


Broadcast receiver employs five transistors 


beams at different frequencies. 


Two separate transmitters are 
required as well as two receivers. 
Only one receiver output is used at 
a time, Received signal strength of 
both beams is monitored by a signal 
comparator circuit. If the level of 
beam falls significantly below 
the other, are automati- 


cally switched in a period of only 


one 
receivers 


a few milliseconds. 


J. R. MeNitt, in describing the 
Maine to vhf circuits 
said that Loring AFB-Goose 
Bay link, too short for 
satisfactory service, will be ext- 
tended to 900 miles. K. A. Norton, 
who discussed the scatter mode, 
relied upon meteorological 
previously presented in a paper by 
B. R. Bean. F. J. Altman described 
a simplified diversity system using 
two planes of polarization to obtain 
quadruple diversity, and W. E. Mor- 
row presented a plan for parallel 
connection of equipment to effect 
greater equipment reliability. 


Greenland 
the 
which is 


data 


> By Carroll of 
MIT Lab, departed from 
his role as moderator to explain 
the controversy between two theo- 
retical groups in the field of over- 
horizon propagation. One 


request—T. J. 
Lincoln 


camp 
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When you have applications requiring 
accurate resistance values at 85C and 
125C operating temperatures, in units 
of truly small physical size—you'll find 
the resistor you want is one of the 46 
standard Permaseal designs in tab and 
axial lead styles. 

They meet or exceed requirements 
for all types of military and industrial 
electronic apparatus and instruments. 
They are “extra-protected” by a special 
Sprague-developed plastic embedding 
material that performs beyond the se- 


STANDARD DESIGNS 
—a— 


PERMASEAL 


PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS 


vere humidity resistance specifications 
of MIL-R-93A and Proposed MIL-R- 
* 9444 (USAP). 

Permaseal winding forms, resistance 
wire and embedding material are 
matched and integrated to assure long 
term stability at rated wattage over the 
operating temperature range. 

These high-accuracy units are avail- 
able in close resistance tolerances 
down to + 0.1 %.They are carefully 
and properly aged for high stabil- jan 
ity by a special Sprague process. S 
stay Ws, : 

a TO, ” 


FOR COMPLETE DATA 
WRITE FOR COPY 

OF SPRAGUE 9 
ENGINEERING 
BULLETIN NO. 122A 


SPRAGUE ELECTRIC COMPANY «+ 35 MARSHALL ST. * NORTH ADAMS, MASS. 
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with A 
RACK & PANEL CO 


RELIABILITY in computer programs is first at- 
tained through the use of top quality compo- 
nents. And the finest rack and panel connec- 
tors for subassembly plug-ins are made by 
AMPHENOL. Check these types and features! 


BLUE RIBBONS. For quick, positive connect/ 
disconnect there are no finer connectors 
than AMPHENOL Blue Ribbons. The self-wip- 
ing, self-cleaning “ribbon” type contacts 
work smoothly and efficiently. The tough 
diallyl phthalate dielectric combines high 
electrical quality with high impact strength 
In 8, 16, 24 and 32 contacts. With or without 
shells and latch-lock fittings. 


PRINCIR. These new printed circuit connec- 
tors have as a design basis a contact with 
exceptionally long spring base and a circle- 
lip for good wiping action. Because of this 
contacts can’t be “set” and provide extreme- 
ly long life. Available with 6, 10, 15, 18 and 
22 contacts. Diallyl phthalate dielectric; 
gold-plated contacts. 


PIN & SOCKET TYPES. Three connector designs 
are available in this versatile group: hex 
miniatures, rectangular miniatures and stan- 
dard rectangulars. With a wide choice of 
contact arrangements and accessory hard- 
ware they provide dependable service in 
hundreds of computer applications. 


DL CANADA LIMITED «+ 


TET Le 


a. ed 


| ELECTRONS AT WORK (continued) 


| believes in the concept of a blob in 
| which occurs fine scale microturb- 
| ulence that produces extended- 
range signals. Carroll himself be- 
| lieves that the mode theory is 
| adequate by which stratified air, 
| affected by gravity, produces some- 
| thing akin to optical twilight. 

H. V. Cottony described a series 
of experiments using rhombic, 
| corner-reflector and Yagi antennas. 
T. Moreno and F. A. Speaks listed 
| existing and preproduction models 
of high-power klystrons useful for 


» | transhorizon transmitting equip- 


ment. J. R. Day outlined the de- 
sign considerations for Pole Vault 
| and White Alice communications 
| equipment. The ionospheric scatter 


P equipment used at vhf was de- 


scribed by R. M. Ringoen. The 
Montreal-Riverhead experimental 
circuit was handled by H. H. Bever- 
age and L, C. Simpson. 

A brief run-down of the Booker- 
Gordon theory was given by W. E. 
Gordon. T. E. Rogers commented 
upon sensible circuit design based 
upon some 220 mc transmissions 
over water from Scituate, Mass. 
Kenneth Bullington reviewed ex- 
periments carried out along the 
coast of Newfoundland using 505 
and 4,090 mc. Preliminary measure- 
ments over the 468-mc Montreal- 
Riverhead path were evaluated by 
G. S. Wickizer. W. A. Whitcraft, 
Jr. reviewed backscatter and sug- 
gested that the technique could be 
used to communicate between two 
stations within the skip zone. Sig- 
nal fluctuations in overwater propa- 
gation at 3 and 9 cm received com- 
ment from W. S. Ament. 

It is expected that transactions 
of the symposium will be published 
by IRE. 





Interaction Between 
Antennas 


FOR MANY YEARS it has been known 
that the loop patterns of marine 
radio direction finders are affected 
by proximity of other wires, par- 
ticularly those antennas resonant 
at, or connected to, equipment 
tuned to the desired frequency of 
d-f reception. 

It is customary to break up guy 
wires with insulators so that re- 
radiation of radio signals will occur 





ll 
(ACTUAL SIZE PHOTO) 


.. and this amazing sensitivity is only 
one of many outstanding characteristics of the 
entirely new DuMont Type 324 cathode-ray 
oscillograph. New standards of stability, 
low noise and hum level assure full use of the 
Type 324 for d-c to 300 kc measurements even in 
the microvolt region. Furthermore, the Type 324 
is completely calibrated to read time and amplitude 
directly. There are so many features incorporated 
in this new instrument we can’t begin to give you 
the whole story here. Write us for complete specifications, 
or better still, ask for a demonstration of the 


New BUMOM TYPE 324 


For further information write to: 
Technical Sales Department - ALLEN B. DU MONT LABORATORIES INC. 760 Bloomfield Ave., Clifton, W. J. 
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HOW 
ACCURATE 


Atha) 
wavemeter 


pein. ¥ 


You'll find DeMornay-Bonardi 
wavemeters so accurate that 
they may be used as secondary 
standards. Advanced design is 
responsible. These units offer 
extremely high Q, and a high 
resolution micrometer which 
permits precise determination 
of plunger position. Backlash 
is eliminated. Micrometer 
readings are plotted on a 
multi-page, high-resolution 
calibration chart for maximum 
accuracy. 


SEALED AGAINST 
ATMOSPHERIC CHANGES 


DeMornay Bonardi units are 
effectively sealed against 
changes in atmospheric pres 
sure and humidity. A metal-to 
giass window seals off the 
cavity a bellows construc 
tion seals the plunger area 
Pressurizing the cavity with 
inert gas further assures the 
maintenance of dielectric con 
stant. These features, plus the 
use of ball bearings, keep 
accuracy high for many years 
without service 


REACTION TYPE 
CAVITY WAVEMETERS 


Calibrated | Calibration | 


Freq, Band | Accuracy | 
KMC | Min + MC| Cat. No Price 


60-90 | 40 DBA-715-1 | $460 
50.75 | 30 | D0BB.715 | 460 
33.50 | 10 DBC-715-1 | 460 
26.5-40 | é DB0.715-1 | 460 
18.26.5 3 | OBE-715 | 460 
12.418 | 1.5 | DBF-715 430 
8.2-12.4 | 0.75 | DBG-715-1 | 415 
7.05-10 | 0.60 | DBH.715 450 
§.85-8.2 0.35 | 08).715 485 
3.95-5.85 | 0.15 | OBK-715-1 | 530 
2.6-3.95 0.0751 OBL-715-1 | 735 


DE MORNAY- 
BONARDI 


model 
DB-715 


cavity 
wavemeter 


TEMPERATURE 
COMPENSATED 


PL o* +26° ra teh Pe Ue ee) 


TEMPERATURE DEG 


FEWER INSTRUMENTS 
NEEDED 


Each DeMornay-Bonardi instru 
ment covers an unusually wide 
segment of the total range, and 
measures the entire frequency 
band within that range. Only 
eleven sizes serve from 
2.6 KMC to 90 KMC. You save 
capital outlay on the number 
of sizes needed. 


Model DB-715 units<are avail 
able in Reaction, Absorption or 
Transmission types. Prices 
average around $460. Thirty 
day deliverres on all Sizes 
Write. for complete data 


Want more information? Use post card on last page 


ELECTRONS AT WORK 


ES, ATEN 


CHANCE I DEORE 


no » © © 6 
LOOP-DOWN LEAD DISTANCE IN FEET 


Minimum error occurs when the down 
lead is 60 feet from the d-f loop 


only at frequencies well above those 
ised for direction finding 

Since reradiation on the d-f fre- 
quency results in large and unpre- 
dictable bearing errors, it is usual 
to disconnect receiving and trans 
mitting antennas while using the 
d-f loop. However, the need for 
maintaining watch on the distress 
frequency (500 ke) has resulted in 
a recent evaluation by J. H. Moon 
in the Marconi Review, No. 113 

The errors found among ships 
with different spacings of antennas 
is shown in the graph. The spacing 
shown on the abscissa is that be- 
tween the d-f loop and the down lead 
of a ship’s main antenna when the 
latter is tuned to 500 ke. Loop re- 
ception is likewise on 500 ke. 

The pure quadrantal error that 
originates in the solid mass of the 
ship’s structure is not considered 
here. 

It has been concluded by the 
author of the original paper that 
many ships with some 500 feet of 
eparation between antennas might 
safely use the d-f equipment with 
out isolating the receiving antenna 
during the operation A. A. MCK 


Paging Receiver 
Uses Two Tubes 


GROWTH of one-way signaling and 
also one-way reception of com 
munications signals has led to an 
increased number of receivers for 
the purpose. A recent design em 
ploys only two tubes and is pack 
aged in a styrene case. 

The receiver compri es a ipel 
regenerative detector followed DY a 
single audio stage that drives a 
magnetic speaker. Each stage use 
a subminiature pentode, which to 


gether with all other parts 
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Will this blot 
spread... 
or shrink? 


NOTHING STRIKES so brutally at human lives as a slum 


Yet of America’s many millions of homes, the blot that 


is a slum covers more than | out of every 10 and 
nearly one-half of al! our homes are urgently in need of 
repair and basic improvement 

Will the blot go on pre ading? Or will a concerted, na- 


tionwide attack on the causes of slums shrink it, year by 


year, until it is wiped out? Today, this is a challenge to 


every American a Challenge that must be met. 


Your community ... your problem! 


A slum reaches across blocks, across miles, to sit on your 


doorstep and demand a price 


You pay it in the threat of crime and juvenile delin- 


quency to your family. You pay the price in higher per 


sonal property taxes to fight the disease and crime and 


personally when the 


t 
ommunily 


poverty that are slum-bred. You pay 
value of your home nk deterioration 
takes another tep 

Your firm pays ommunity where you do 


business goes downhill iutomatically mean lower 


purchasing power and i 
Good citizenship is good business 


It’s good citizenship and good business both for your firm 
to join efforts to check h } lecay to stop lums 
before they start 

busing as 


community Lith} rr 


Some slums are beyond repair. They should be torn down 
and a fresh start made. Others can be remodeled, made 
to contorm to better living standards, So it is up to you 
to get behind every sound program which seeks to pro- 
vide adequate housing for all our people 


Adding 


attacking the problem, your firm can help stop slums cold 


your support to the efforts of the millions already 


and put America’s housing standards at a new height. 


iiow to get into action 


A grou; of Americans from every walk of life has formed 


a new, non-profit organization to help combat home and 


| 
community deterioration — The American Council lo 


*hhorhoods .. A I 1.O.N 


Improve Our Nei 


Send for a free copy of “ACTION.” It explains what 
A.C. T.LO.N. is and proposes to do It also lists book- 
heck-lists, and other material 

you protect the housing health of your 

P. O. Box 500, Radio City Station, 
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AN INSPIRING 
ADVANCE 
IN MINIATURE 


RATE GYRO DESIGN 


Peak Accuracy in a Capsule —Weighs 
only .7 pound, measures only 142” by 3”, 
yet resolution and threshold levels of 
new 2157-F gyro approach zero 


*Stiff-Cross-Axis" Torsion Bar—Radically 
improved torsion bar provides friction- 
less suspension, adds new stiffness to 


eliminate cross-axis flexure inaccuracies 


No Thermal Null Wander—Use of ther 
mally compatible materials for all 
associated parts eliminates inaccuracies 
due to differing expansion qualities. Null 
doesn’t vary with temperature 


Uniform Damping — Same temperature 
conscious approach includes a greatly 
superior new method of damping the 
output axis to assure uniform dynamic 
performance from 65°F through 
+165°F. Twin compensating plungers 
operate in a special fluid within tiny 
steel cylinders in such a way that the 
relative thermal expansion of the parts 
compensates the thermal characteristic 
of the viscous fluid to provide uniform, 
frictionless damping throughout the 
temperature range. No heating of any 


kind is required 


immeasurably Sensitive—With no fr 
tional restraints of any kind on the out 


put axis sensitivity is maximized 


No Wiping Contact — Electro-magneti« 
pick-off of output axis motion eliminates 
friction of conventional wiper-contact 


potentiometer for better resolution 


Rugged and Durable —Oesigned with par 
tially floated gimbal for a guaranteed 
life of 1000 hours minimum, meets all 


applicable military specifications 


For complete engineering data 
write Lear, Inc., Grand Rapids Division 
Grand Rapids, Michigan 


LEAR 


ELECTRONS AT WORK continued 


Circuit of the one-way signaling receiver 
uses a superregenerative detector 


Upper model of the receiver shows speak 
er ports (right) 


mounted on a phenolic board 

Gummed aluminum foil is applied 
to the inside of the case and pro- 
vides an inexpensive but excellent 
low-loss r-f shield. The units are 
pretuned to either 35.58 or 43.58 mc, 
the standard one-way signaling fre- 
quencies, by proper choice of C 
Final tuning is accomplished with 
adjustment of L,. 

The unit, with its short, single 
wire antenna weighs less than 6 oz 
Technical information on this re 
ceiver was kindly furnished by the 
manufacturer, West Coast Elec 

, of Los Angeles, Calif 


Single-Sideband 
Mobile Radio 


FEDERAL COMMUNICATIONS COMMIS- 


SION has gone on record as looking 
towards establishment of single 
sideband transmission in radiotele- 


phone stations below 25 mec. Pres- 


ently, this includes stations in the 
fixed service except Alaskan and 
maritime. Because of special tech- 
nical problems, there are no im 
mediate plans for extension of ssb 
to mobile, Alaskan and maritime 
fixed stations. 

Radiotelephone stations custom- 
arily employ double sideband tran 


missions on the frequencies in 


question although ssb has been used 
for years in international radiotele- 
phone service. Elimination of the 
extra sideband offers means of re- 
ducing bandwidth for each station, 
probably resulting in additional 
channels being made available. 

FCC expects users, manufactur 
ers and professional groups to con- 
duct tests and studies to serve as 
technical background for future 
consideration 


Citizen Radio Evaluation 


Use or Citizen Radio frequencies 
has failed to live up to early plans, 
but the facilities are being increas 
ingly employed by those prepared to 
purchase commercial equipment 
that can be tuned to frequencies be 
tween 460 and 470 me 

An evaluation recently made has 
been published as Bulletin No. 9 of 
the Engineering Experiment Sta 
tion of the University of Idaho in 
Moscow, Idaho, Retuned commer 
cial equipment was used in the class 
A bands, 460-462 and 468-470 me 
Hand portable, class B, equipment 
was used at 465 me 

In the Idaho terrain it was found 
that the class A equipment had a 
minimum range about 3 miles and 
maximum range over 60 miles. The 


class B equipment operates satis 


Radar Data Via Wire 


Bandwidth of radar ppi signals is com 
pressed by an optical-electronic scarning 
device in a ratio of 100 or greater. After 
transmission over a telephone line or 
radio link. the signals are used to re 
create a facsimile of the original radar 
picture. The Ratax system is manu 
factured by Haller. Raymond 6 Brown 





ELECTRONS AT WORK (continued) 


factorily between 300 yards and 10 
to 20 miles. Class C equipment used 
for remote control and utilizing a 
frequency of 27.255 mc was not 
tested. 

Summaries of a large number of 
tests are given in the 35 pages. 


Photocontrol Prevents 
Motorist Blindness 


TUNNEL ENTRANCE lights must be 
switched to high intensity during 
periods of bright external sunlight 
so that drivers’ eyes will have neces- 
sary time to accommodate to less 
illumination within the tunnel. 

The photoelectric control used for 
| this application differs from the 

‘i more usual type of device that op- 
| Ngee ; erates with failing sky light. It is 

nd : | essentially a two-stage photorelay 

ted ns nant ‘a 10 To tie using a 1P39 vacuum phototube, a 

cocceceddsedonrocoeneess svovees . 65Q7 buffer amplifier and a 6SJ7 

| output tube to energize the pilot 

relay. This relay, in turn, actuates 
a power contactor. 

The phototube directly controls 
the buffer amplifier. The power 
amplifier is controlled through a 

iat time-delay network that provides 

Dic teliobilinih ges engine a 4 to 6-second delay at turnoff. 

screen enlargers generators False operation that might be 
cc cececneeceeeenoncn ecco necsenecocec ces eM onccocesecesoneseoesessoeoenecoocesceeoocces sneak te Ganateih aeittatel tidh 
sources is thus prevented. 

A small portion of the p-a output 
is fed back in series with the photo- 
tube-buffer tube signal circuit. This 
feedback causes a regenerative or 
trigger action. The circuit becomes 
unstable and snaps over when the 


Low in Cost — Small in Size Dependable 
in Performance — AC or DC 





! For automatic : : 
For ghoteansente a furnaces operating points are reached. Be- 
street lighting control 


cause the turn-off point is fixed at 
a foot-candle value higher than the 


SORE EEEEEE HEHEHE E HEE E HEHEHE HEHE eee eeeeeeeeeeee 


N ADDITION R-B-M General 
| Purpose Relays are used on 
X-Ray apparatus, permanent 
wave machines, wire record- 
ers, automotive radio tele- 
phone communication equip- 
ment, vending machines, coin 
operated phonographs and 


jet aircratt many other applications. 
preheaters 


Let R-B-M engineering and production facilities 
serve you. Contact us immediately——Phone 5121 


Controls for Electronic, 
R-B-M DIVISION i i¢ic.00"i-- 
dustrial, Appliance, 


ESSEX WIRE CORPORATION Communication and 


Automotive Industries 
Logansport, Indiana Circuit of photocontrol adapted from 


street-light device 
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NEW HUDSON 
STANDARD 
CASES 


Available a 
LE Fj (om ee 


From Stock! (ce ee i 


STANDARD 
RECTANGULAR 
SIZES 
HU—688 


DIMEN, 615/16” FULLY-EQUIPPED PLANTS 
LENGTH—%@” 
HU--734 < [--,.. em 
DIMEN. A—11/16 
DIMEN. B—1! 9/32" 
LENGTH—1! 27/64 
HU—-736 

DIMEN. A—% 
DIMEN. B-—15/16 
LENGTH—7%e 
HU-—745 

DIMEN; A344" 
DIMEN. B—15/16" 
LENGTH —1% 
HU—750 

DIMEN. A—7e"’ 
DIMEN. B—1 1/16 
LENGTH—1%"’ 
HU--796 

DIMEN. A—%e 
DIMEN, B—1 5 
LENGTH— 2'/2 
HU—826 

DIMEN. A—11/16 
DIMEN. B——1 9/32 
LENGTH——1 56° 

HU 844 

DIMEN. A-—-11/16 
DIMEN. B—1! 9/32” 
LENGTH—1'4 


STANDARD 
ROUND SIZES 


HU-727 

OUTSIDE DIA 1" 
LENGTH—l2”" 
HU.—728 

OUTSIDE DIA.—1 1/16” 
LENGTH-—214" 
HU—737 

OUTSIDE DIA.——1 15/64 
LENGTH—-1 13/32” 


HU—760 ih ee: ileal Pe ad aa 
oeuee te 21/32" 

Hu_77 | .«, THREE COMPLETE SERVICES! 
ae 

HU—-773: 


OUTSIDE DIA—1 1/16" Hudson Standard Metal Closures & 


HU—806: Over 1000 economical standard types mean HUDSON can 
fener supply precision components at commercial prices. A wide 
HU—819: variety of optional features make it possible to solve 
ph nll rr dl all but the most unusual closure requirements with 


d lected from HUDSON stocks. 
STANDARD standard types selected fro i 


SQUARE SIZES Hudson Quality Metal Stampings 
WOM: Metal parts produced to your exact specifications at prices 
LENGTH—21/9” that reflect the economies of mass production methods. 
HU 78; Hudson can work to close tolerances and maintain cara 
LENGTH—1 1/2’ uniformity throughout production runs. Quotations supplied READY, 
ws: promptly on receipt of drawings. iL NOW! 


re eens Hudson Sheet Metal Facilities poo ee 


is contoined in one handy 
tenet) aayae” Depend on HUDSON for expert fabrication of simple or  —<cvelow. Full descriptions of 


oll stunderd items ond com- 


HU—810 complex sub-assemblies. Facilities include certified welding plete information on Hudson 
DIMEN. A—~4 5/64 . . “ metal working facilities. Cell 
LENGTH 7/16" of alloys, silver soldering, brazing and chrome plating. or write for your copy, new! 


HU---847 
DIMEN. A—-1” 
LENGTH—21%4” 


File This Page for Precision Components of (iy) HUDSON 
— SA 


Future Reference Steel, Aluminum, Copper, TOOL & DIE COMPANY > inc 
Brass, Mu Metal 118-122 SOUTH 14th ST., NEWARK 7, NJ, 


wnncd 
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MODEL 59-LF OSCILLATOR UNIT 


Frequency Range: 100 Kc to 4.5 Mc, 
Price - Oscillator Unit (Head) only 
$98.50 


MODEL 59 OSCILLATOR UNIT 


Frequency Range: 2.2 Mc to 420 Mc, 
Price - Oscillator Unit (Head) only 
$98.50 


MODEL 59-UHF OSCILLATOR UNIT 


Frequency Range: 420 Mc to 940 Mc, 


Price - Oscillator Unit (Head) only 
$123.00 


} 
; 
; 
and 


PRECISION 
GRID-DIP METERS 


The Power Supply is a compact, light- 
weight portable unit consisting of a 
full-wave rectifier with voltage reg- 
ulator tube—designed for use with 
any of the oscillator heads ilius- 
trated. 


PRICES: 


Power Supply only $75.00 

Mode! 59-LF Head with Power Sup- 
ply $168.00 

Model 59 Head with Power Supply 
$168.00 


Mode! 59-UHF Head with Power 
Supply $198.00 


Prices FOB. Boonton, N. J. 


Measurements’ Megacycle Meter is now available in a choice of 


three oscillator heads providing frequency range coverage from 
100 Ke to 940,000 Ke. Thus, the utility of this versatile instrument 


has been extended, making it, more than ever, indispensable to any- 


one engaged in electronic work; engineer, serviceman, amateur 


or experimenter. 


Standards 


MEASUREMENTS 


CORPORATION 


BOONTON 


Want more information? Use post card on last page 


NEW JERSEY 


ELECTRONS AT WORK continued 


Photocontrol is housed in meter-type glass 


enclosure 


turn-on point, cycling is prevented 

The turn-on point can be adjusted 
over a range and the turn-off point 
follows it, but always at a fixed 
differential. The on and off designa 
tions used above refer ultimately 
to the condition of the pilot relay, 
vhich is energized during daylight. 
Che contacts of the power contactor 
can be used to close or open the ex 
ternal circuit during either day 
light or dark periods 

For tunnel applications, the day- 
ight-closed circuit would be used 
(he information abstracted here 
comes from a maintenance manual 
furnished by The Fisher-Pierce Co., 
Inc., of South Braintree, Mass. 


Cable 


AUTHORIZATION permitting Ameri- 
can Telephone and Telegraph Co. to 


Hawaii Authorized 


construct and operate twin subma- 


between the United 


rine cables 
States and Hawaii has been granted 
by FCC, 

The new cable system, designed 
for telephone and telegraph com- 
munication from Point Reyes, Calif 
to Koko Head, Oahu, Hawaii, will 
cost about $35 million. When com 
pleted in 1957 the cable will be the 
vorld’s longest telephone-telegraph 
With 
2,000 miles it will exceed those of 
the Newfoundland-Scotland and 
Alaskan cables 


span, a length in excess of 


FCC Mobile 


BECAUSE fixed monitoring stations 
television 


Monitor 


cannot receive distant 
transmissions, Federal Communica- 
tions Commission has developed a 
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how to reduce 


costs with 


rotary electrical 


equipment 


We have more than 50 basic prototype motors, fans, 
blowers, converters, alternators and generators. Motor 
designs range from 1/500th to 4 HP, 50 to 1,000 
cycles in frequency, any desired voltage. Extensive line 
enables economic modification to your requirements 
or special design. Complete engineering service gladly 
offered for help on any rotary electrical equipment 
problem. Write for new catalog No. 254-A. 


Detail your requirement on any electronic problem. Utilize 


Western Gear's production facilities to cut your product costs 


Our engineers will give their recommendations promptly 


Address 


132 W. Colorado St., Pasadena I, Calif 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), SEATTLE AND HOUSTON -— REPRESENTATIVES IN ALL. PRINCIPA( 


January, 1956 Want more information’? 
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Western Gear Corporation, Electro Products Division, 


Precision fine pitch gears, constructed to the highest 
specifications for electronics use, available from 200 to 6 
diametral pitch and from .125” to 10” diameter. 
Complete engineering and manufacturing facilities for 
the application of high precision gearing and gear 

drives in electronics equipment. Ask for help 

on your problem. No obligation! 


“The difference is reliability” + Since 1888 


ciTies 


Use post card on last poge 129 





LAPP INSULATION 


WATER-COOLED 


SYSTEMS 


For carrying cooling 

water which must 

undergo a change in 

potential, use of Lapp 

porcelain eliminates 

trouble arising from 

water contamination 

and conductivity, 

sludging and electro- 

lytic attack of fittings. Permanent cleanness and high resist- 
ance of cooling water is assured with the completely vitri- 
fied, non-absorbent Lapp porcelain. 


PORCELAIN WATER COILS 


Twin hole or single hole models to provide flow of cooling 
water from 2 to 90 gallons per minute. Each assembly in- 
cludes ceramic coil, aluminum mounting base, nickel 
plated brass attachment fittings ...and is proof-tested to 


100 Ibs. per square inch water pressure. 


PORCELAIN PIPE 


Practically any piping layout can be made with these pieces 

swivel flanges provide automatic alignment. Straight 
pipe up to 60” lengths, 90° and 180° elbows, fittings for 
easy attachment to metal pipe; matching support insula- 
tors. Inside diameters 34" to 3". 


WRITE for Bulletin 301 containing complete 
description and specification data. Lapp 
Insulator Co., Inc., 245 Sumner Street, 

Le Roy, New York. 


Want more information? Use post card on last page 


ELECTRONS AT WORK (continued) 


mobile monitoring unit that will 
operate in the various field engi- 
neering districts where it is needed. 

Measurements to be made include 
frequency of the sound and picture 
carriers, color subcarrier, line scan- 
ning and field scanning repetition 
rates, modulation percentage and 
waveform observations. Distribu- 
tion of the elements of the televi- 
sion signal over the assigned chan- 
nel will be determined by spectrum 


emission analysis 


South Africa 
Time Signals 


ESTABLISHED in 1949, station ZUO 
is now one of the six stations in the 
world transmitting standard fre- 
quency and time signals in accord- 
ance with standards of accuracy set 
up by CCIR (International Con- 
sultative Committee for Radio). 

Operation is continuous except 
between the hours 0630 and 0700 
Universal Time. Output power is 
100 watts on 5 me from Johannes- 
burg, South Africa. 

Modulation for time signals is one 
impulse a second, each consisting 
of 10 cycles of 1,000 eps tone (10 
milliseconds duration.) The first im- 


Microwave Facsimile 


Photograph of the Chicago terminal of 
Texas Illinois Natural Gas Pipeline Co. 
microwave link to Houston, Texas was 
sent over the system and the result repro- 
duced above. Copy was scanned at 
drum speed of 1009 rpm with a definition 
of 100 lines to the inch. A temporary 
channel 7/2 was inserted between two of 
the 12 channels in regular use. Micro 
wave antenna in foreground has protec 
tive cover against weather 
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Ch STAR IN THE 
ELECTRONIC GALAXY 


Haydu’'s 10 digit in-line numerical indicator! 


SOME TYPICAL 
ra HCE = Small, electronic indicating tube uses the direct read-out method 


which clearly displays the digits at top surface of tube. This method 
APPLICATIONS assures the highest readability from a wide angle speeds work, 


reduces errors, cuts costs in hundreds of diversified applications 


. DIGITAL VOLTMETERS 
. COUNTERS 


. CALCULATORS NOTE THESE OUTSTANDING ADVANTAGES : 
; ALTIMETERS Small, simple plug in tube 

. RADAR Uses standard sockets 

. DIAL SYSTEMS Vivid numbers for highest visibility 


L ired od 
. REMOTE POSITION eae 
INDICATORS Operates directly off Beam Switching j 
Tubes or any voltage source ae 


Radical Simplification of circuitry 
Long life 
Rugged construction 


Write to Haydu Tube Division, Dept. 10, Plainfield, N. J., 


for complete information on your applications 


SHAY 


BROTHERS OF NEW JERSEV 
PLAINFIELD, NEW JERSEY 
SUBSIDIARY OF BURROUGHS CORPORATION 





AUTOMATIC PRODUCTION AND 
QUALITY CONTROL TESTING 


__Supertester 


; € 


The CTI Supertester is an automatic, pre- 
cision instrument for production testing, 
fault analysis, and preventive mainte- 
nance, It checks electronic and electrical 
products more completely and ina fraction 
of the time required by present methods 


Providing complete flexibility and rapid 
interchangeability between products, the 
Supertester can be programmed for any 
combination or sequence of the following 
measurements 


Impedance A-C Voltage 


D-C Voltage 


Leakage 


Resistance Continuity 


REDUCE TEST COSTS 


Requiring only an un- 
trained operator, the Supertester 
frees valuable technical person- 
nel for specialized work. One 


Supertester is the equivalent of 
a series of custom built, single 
product testers, or a benchful of 
precision bridges and meters. 


SPEED PRODUCTION 


Complex circuits, gain 
and frequency measurements, 
involved relay operations — all 
are checked at the rate of 180 


tests per minute. Hours of man- 
ual test procedure have been re 
duced to minutes. Time is not 
wasted checking good units. 


INCREASE PRODUCT QUALITY 


Accurately checking 
every production unit against 
design values and tolerances, the 
Supertester does not overlook 
tests or pass questionable cir- 
cuits. Original specifications are 


tirelessly and rigidly adhered to 
Instead of checking only the 
essential circuit parameters, the 
Supertester tests equipment com- 
pletely, quickly, and at far less 
cost. 


Proved in Use! 


The Supertester is being used daily by 
a number of the nation's leading manu- 
facturers. Their testing applications in- 
clude printed circuits, telemetering units, 
guided missile circuitry and pre-flight 
tests, and aircraft electronic equipment. 


Whatever the problem, rigid test speci- 
fications, high production rates, or re- 
ducing test costs, automatic testing is 
the solution, and the CT! Supertester has 
proved itself to be the efficient, money 
saving means to this solution. 


Want more information? Use post card on last page 
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ELECTRONS AT WORK (continued; 


pulse in each minute is prolonged to 
about a half second. 
Announcements made ahead 
of each quarter-hour minute using 
Morse code. For example, the an- 
4.14 and 4.15 


are 


between 
pm would be sent: 
ZUO ZUO ZUO 
Since the maximum oscillator 
drift is less than 1 part in 10° a 
month, frequency accuracy is + 2 
parts in 10°. If necessary, signals 
are phased in steps of 20 millisec- 
onds or multiples the 
first Monday of the month. The 
maximum value of steps of fre- 
quency adjustment is 1 part in 10”. 


nouncement 


1615 


thereof on 


intervals is 
microsecond). A 
is published by 
Astronomer, Union Ob- 
South 


Accuracy of time 

a. 20" (st G 
quarterly 
The 
servatory, 
Africa, 


bulletin 
Union 
Johannesburg, 


Gamma Rays 
Meat 


PASTEURIZATION by gamma rays has 
been 


Preserve 


suggested as a public health 


meat and 
It would have the further ad- 
vantage of making available to the 
small market the method of pack- 
the manner 
large markets. 
The ultimate effect would be to con- 
the 


slaughter and 


measure for fresh 


sea- 


foods, 


aging cuts of meat in 
employed in very 
fine 
the 
Gamma 


butchering operation to 
packing house. 
might 


radiation destroy 


Tiny Loudspeaker 


Small loudspeaker for use in pocket-size 
transistor radio receivers is only 2'* inch 
in diameter and about a half inch thick. 
Magnetic structure that projects from the 
rear of conventional speakers is con- 
tained within the shell surrounding the 
vibrating cone. Unit was developed by 
RCA engineers 
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9066) 


46702-3-4-5 


Designed for Application 


Grid Dip Meters 


Millen Grid Dip Meters are available to meet al 0 aby o ‘ 1as been eve , vrformance or convenience of usage 
servicing requirement we inne orati ‘ wowe u esllat dp wointo a single 
Phe 90662 Industrial Grid Dip Meter completel slibrated fi shorator un de om env device ' pe ireuit The 
use with a range from . t 00 me. incorpo es feature ' ' i ! netrument 
both industrial and laboratory applicatic cluding three re grounding th an ¢ ea ‘ e calibrated dia ‘ drum dial 
type power cord and suitable carrying case ich provide even direet readin cule plus an a tional universal 


cale al » thee anne ‘ \ i ‘la i i“ range ha it indi 
Phe 90661 Industrial Grid Dip Meter similar to the exee for a 


vor fittin volyatyrene 
reduced range o 1.7 to 300 me. It likew Pa 
ell ae to prevent any 


ounding type cord and met rr x cane ontact with the 


Phe 90651 Standard Grid Dip Meter omewhat Ie 

of the grid dip meter, The calibration while adequate f 

is not as complete asin the case f the industrial model 

without ounding lea d without carrying case. ‘The 

300 me. bextra inductors av lable extends range to 220 k 

The Millen Grid Dip Meter i: calibrated atable Ki 

a meter to read grid current. The frequeney determining coi 

into the unit so thatit may be used a ts probe 

These instruments are complete with a built-in transforms “ he rie ‘ nm usage TT Miete i n oscillating 
power supply and internal terminal board to provide ‘ ' ‘ req meter " oD ‘ re ies Of de-energized 
battery operation where it is desirable to use the unit on antenna measure 


ments and other usages where A.C. power is not available um pactne 


peek 
Se) 
a 
MALDEN. MASSACHUSETTS, U.S. 


JAMES MILLEN ¢ 


MAIN OFFICH © AND FACTORY 
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*K 


for insulated wire, one 


ontinental 


sOUrCC 


For the run-of-the-mill wiring problems—or the hundreds of 
specials—the one source for practically all types of permanently 
insulated wire—is Continental. Whether it's electronic hook-up 
wire, military hook-up wire or cable, switchboard AVB—TA—SHFS 
Cable or Wire... Asbestos, Glass, Nylon, Varnished Cambric, 
Polyethylene, etc... . the Always Correct Source is Continental 
Wire Corporation. Refer your special wiring problems today to 


ntinental’s Wire and Cable specialists. 
Conti . r *A.C. Source 


Contact: Continental Sales, Box 363, Dept. C 
Wallingford, Conn., Phone COlony 9-7718 


POWER and RHEOSTAT CABLE—TYPE AIA 
available in Sizes 18 AWG—2,000,000 CM inclusive. 


shdditéd ttt 
“6S ASS . 


Stranded copper conductor, asbestos For open installation in high operating 


insulation, asbestos braid. Heat, flame, temperatures, oil, grease, corrosive 
moisture resistant impregnation and vapors or moisture. Maximum tempera- 


finish, ture 257° F. 


ontinental 
WIRE CORPORATION 


WALLINGFORD, CONNECTICUT © YORK, PENNSYLVANIA 


Want more information? Use post card on lost page 





ELECTRONS AT WORK 


continued 


about 99 percent of the microorgan- 
isms without developing off-flavors 
and also increase refrigerator shelf 
life. Refrigeration would still be 
necessary. 


Electrostethograph 
Measures Heart Sounds 


ADAPTATION of a surface roughness 
measuring gage (ELECTRONICS, p 
181, Nov. 1953) to measurement 
of heart sounds has extended the 
range of cardiographic equipment. 
Using a_ stethoscope diaphragm 
coupled directly to the anode of a 
movable anode transducer tube, fre- 
quencies as low as one cps can be 
recorded, The output of the device 
can be observed on a conventional 
cro or a recording oscillograph and 
can also be recorded on tape for 
reference. 

High directional selectivity of the 
cardiograph pickup head permits 
observation of the vibrations pro- 
duced in different areas of the heart. 
Study of these localized vibrations 
may lead to more accurate diagnos- 
tic techniques. With the accumula- 
tion of a large library of recordings 
from normal and defective hearts, 
the value of the instrument will be 
increased as a supplement to con- 
ventional electrocardiograph and 
stethoscope techniques. 

Development of the stethograph 
was done at the Medical College of 
South Carolina by Dr. Dale Groom, 


Multimegawatt 
Fluorescent 


Fluorescent tubes fastened to inside of 
radome used in arctic service are light- 
ed by power in beam from Air Force 
FPS-6 height-finder radar on test by 
General Electric engineers 
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fast 


deliveries! 
price 


savings 
up to 
3007! 


SAVE! ond IMPROVE with 
STACKPOLE “ce” cores 


Leaders in Engineering core Economy 


Preferred-type Stackpole ‘“‘EE”’ iron cores meet 8 out of 10 
engineering needs 

They are stocked for immediate delivery in any 
quantity 

Cost savings amount to as much as 300% less than cus 
tom-engineered cores that entail set-up charges 

Equally important, new Stackpole core types are con 
stantly being added to the ‘‘EE”’ list to keep abreast of new 
engineering and production requirements. 


Write for latest Stackpole ‘“EE”’ Core list. 
Electronic Components Division ad 
STACKPOLE CARBON COMPANY, St. Marys, P ies 
In Caneda: Canadian Stackpole Ltd., 550 Evans Avenue, Toronto 14, Omaner,: ae 
ie 
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LAB 


Size 
13° x 16%" x 14%"" 


ANOTHER EXAMPLE OF 1 @zamar PIONEERING... 


The LAB PULSESCOPE, model S-5-A, is a JANized (Gov't Model No. 
OS-26) compact, wide band laboratory oscilloscope for the study of all 
attributes of complex waveforms. The video amplifier response is up to 11 
MC and provides an equivalent pulse rise time of 0.035 microseconds. Its 
0.1 volt p to p/inch sensitivity and 0.55 microsecond fixed delay assure por 
trayal of the leading edge when the sweep is triggered by the displayed signal 
An adjustable precision calibration voltage is incorporated. The sweep may 
be operated in either triggered or repetitive modes from 1.2 to 120,000 
microseconds. Optional sweep expansion of 10 to 1 and built-in markers of 
0.2, 1, 10, 100, and 500 microseconds, which are automatically synchronized 
with the sweep, extend time interpretations to a new dimension. Either 
polarity of the internally generated trigger voltage is available for synchro- 
nizing any associated test apparatus, Operation from 50 to 400 cps at 115 
volts widens the field application of the unit. These and countless addi- 
tional features of the LAB PULSESCOPE make it a MUST for every 
electronic laboratory 


WATERMAN PRODUCTS CO., INC. 


HILADELP PA, 
PHILADELPHIA 25, PA WATERMAN PRODUCTS INCLUDE 


CABLE ADDRESS; POKETSCOPE 
$-4-C SAR PULSESCOPE® 
$-5-A LAB PULSESCOPE 
$-6-A BROADBAND PULSESCOPE 
$-11-A INDUSTRIAL POCKETSCOPE® 
$-12-B JANized RAKSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes 
and Other Associated Equipment 


Want more information? Use post card on last page 


ELECTRONS AT WORK (continued 


Electronic stethoscope using a movable 
anode transducer 


aided by Joseph Bidwell of the Gen- 
eral Motors Research Laboratories, 
where the original surface rough- 


ness gage was developed. 


Delay-Line 
Pulse Generator 


By IRVING BARDITCH 
Baltimore, Md 


A VARIABLE-WIDTH high-precision 
pulse is simply produced by the 
circuit shown in the diagram. The 
width is continually variable, jitter- 
free and as accurate as the delay- 
line being used, A trigger pulse is 
used to initiate one tube of a 
bistable multivibrator; the same 
pulse is then passed through a var- 
iable delay line and used to initiate 
the other tube of the multivibrator. 

As a consequence, the output 
pulse is jitter-free, continually var- 
iable within the resolution limits of 
the delay line and independent of 
any R-C time constant or other 
source of instability. The rise time 
and minimum width of the pulse 


DELAY 
tmcctn UNE aig 


SOV O.2ySEC NS 
PULSE HE Nee “ys 


SD 


Simple delay-line circuit can generate 
pulses of less than l-usec duration 
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Save, Save, save time, trouble, money 

when purchasing molybdenum permalloy* Powder 
Cores, for there can be no waste when you buy 
from Magnetics, Inc. Exclusively Performance 
Guaranteed, these cores are also graded according 
to inductance, and color-coded so your assemblers 
know how many turns to put on without special 
testing. Write today for full details STN aate 


PC-103 and your Color-Coding Card ATATe 


Roti aioe 


Cos ee aL 
AHO MAU 


Ce 
ALN 


MAGNETICS inc. 


DEPT. E-23, BUTLER, PA, 


*Manutactured under a license agree 


ment with the Western Electric Co 
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66a TP PY ty’ F. 


A. W. HAYDON PRECISION 


Governed D. C, Motors like the 5600 series insure unfailing per- 


formance of America’s perin 
part of “Hogan's Fence’ — 


The 5600 series motor incor 


15 times per second. Correcti 


neter defenses. They are an integral 
Guided Missiles and Launching Apparatus. 


porates a 900 beat governor movement 
which corrects the motor speed at the rate of 900 times per minute or 


ons are made as ripples in motor speed caused 


by the pulsing of contacts or as phase shifts due to a change in load or voltage. 


Windings are available for n 


ominal voltages of 6, 12, and 25 volts D. C.; 


however motors may be operated on higher voltages by means of a voltage 


divider resistor, Output speec 
hours can be provided, 


5600 Series 
GOVERNED 
D. C, MOTOR 


SPECIFICATIONS 
Voltage range nominal + 
20% at Oat 

2. Ambiént temp. range minus 
65°F to plus 165°F 
3. Vibration 5-55 cycles per 
sec, with 10g max, accel 
4. Tolerance on escapement 
rate 
(a) ot 
(b) 
«c) 2 
5. Shock 
Proc, 1 (30g for ims) 


0.1% under condition 
0.3% under condition 
0.5% under condition 


She 


(General 
Catalog 
Sent on 
Request) 


is from 900 RPM down to 1 revolution in 2 


Rated 30 oz, — in. full load torque at 1 RPM. Torque 
i is limited by materials used in gear train to 20 oz, — in, 
2 intermittent or 5 oz. — in, continuous duty at 1 RPM, 
4 Special gear trains are available. 


per MIL-E-5272A, 


WHEN TIMING POSES A PROBLEM CONSULT... 


A.WHAYDON Gompany 


2353 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


Design and Manufacture of Electro-Mechanical Timing Devices 


Want more information? Use post card on last page. 


ELECTRONS AT WORK (continued) 


are limited only by the capabilities 
of the tubes. This circuit allows 
the generation of variable-width 
pulses below one microsecond, a 
region in which the cathode-coupled 
multivibrator will not function. 


PERTINENT PATENTS 


By NORMAN L. CHALFIN 


Hughea Aircraft Co 
Culver City, Calif. 


SIGNALING methods and oil pros- 
pecting are two diverse but impor- 
tant applications of the electronic 
technique. Considerable has 
been given below to a French inven- 
tion describing the former, since it 
appears to have high interest. 


space 


Coded Pulse Device 


A circuit shown in Fig. 1 defines 
a “Method and device for decoding 
groups of coded pulses representing 
an intelligence wave’. This is the 
invention of A. P. Pages and G. H. 
L. Dureau of Paris, France. They 
have assigned their patent No. 
2,685,647 to Societé Alsacienne de 
Constructions Mecaniques of Paris. 

This invention, provides a method 
of translating successive groups of 
coded recurrent electric pulses of 
time period 7, comprising an in- 
tegral number n of coded pulses, 
of which may be of 
another of two possible signaling 
conditions, into a variable amplitude 
intelligence wave. This method com- 
prises the steps of creating, on re- 


sach one or 


+O, |irene 
7 SF _| wer wore 
COOED ANO 
SYNCHRONIZED 


PULSES 


SYWCHRO - 
WITING 
SELECTOR 


TE RSIMATING 
weTwoRe 


FIG. 1—Successive groups of three cod- 
ed pulses applied to input 
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For greater economy... 


wider design flexibility... 


UNEXCELLED PERFORMANCE! 


Clem ce 


30% 


SMALLER 


Miniaturized Hi-Voltage 
QUALITY CARTRIDGE RECTIFIERS BY 


International 


Manufactured under the The higher voltage ratings of International selenium rectifier cells 
United States Army Signal Corps result in a 30% shorter length cartridge! These miniature-size 


Reduced Inspection rectifiers permit greater design freedom where space is at a pre 
Quality Assurance Program 


RIQAP 


mium. They are available in numerous terminal types, circuits 
cell sizes and protective coatings to meet your specific need 
International —leader in the field—sells more selenium cartridge 
rectifiers than all other manufacturers combined! As a result 
your special cartridge rectifier requirements may be standard at 
International. A wire, letter or phone call will bring immediate 


and experienced recommendations for your application 


International Rectifier 


oe @ere Ff @ © Aut 3) @m 


SRSCUTIVE OPPIcaG: 1521 £ GRAND AVENUE. EL SEGUNDO, CALIFORNIA * PHONE OREGON 6-6 
ntwrore« to MADISON AVE PLATA D9 4942 * CH 460 200 @ waceetn OF reane 


1M CANADA: ATLAS RADIO CORP, LTO. $0 WINGOLOD AVE. W.. TORONTO, ONTARIO 


WORLD'S LARGEST SUPPLIER OF INDUSTRIAL METALLIC RECTIFIERS 
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to one 


3 and has 


predeter 


value according 


ondition of the co 


~- important 
new 


drafting 
technique 


O ae 
& 


possible only with 


MARS-LUMO CHROM 


rapidly produc 

2” differ 
n voltage 
each individual 
another of the twe 


voltages 


24 COLORS—$1.50 PER DOZEN, LESS IN QL 


one or 


determined constant 


permutation group 


the same duration and follow 


other at uniform 


ce i 


different 
' 


32.2 Ft. ke 


appearing at 


ee 


hen compared 


of the 


a a ) ovaune of 
i nultaneous pulse voltage 
Es) ; vely appear at » terminals at 
~ ee ," different instants within im 
MD e ; ] val at most equal to T. Each 


tored-g 


When all 


voltages are equal a derived 


> Equal Voltages 
pared 


com 


duration is emitted 


pulse of nort 


at that instant. The time position of 


vithin the time 


the derived pulse 
al at most equal to 7 thus de 


ymposition of the 


tored electric: oltage group. Su 


1 


derived pulse o obtaine 


QT as F 


ve group ot coded 


demodulated by thei 


fixed 


re pect to } 


rerence vhereby the are 


MARS-LUMOCHROM does not fade 


..» does not smear . . . is waterproof 


into ar intellig 


ransformed 


f t 


. . erases perfectly .. . keeps finest point 
Send for free sample 


> 


» TAEDTLER aiso proudly introduces the Mars- 
Pocket-Technico for field use, the Mars “Draftsman’s” Pencil 
Sherpener with the adjustable point length feature, and the 
efficient, clean Mars lead sharpener. All available—along with 


J.S.STAEOTLER 520 MARS -LUMOCHROM 020 


2618 


i 
1 } 
ive ¢ irlable ; il 
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the established, standards: Mars-Lumograph black graphite puls vach of the integral pulses 
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ynehroniz 


JS. STAEDTLER.INC. HACKENSACK, NEW 
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Everyone Can Count on 


VEEDER-ROO 


This Veeder-Root Reset Magnetic Counter (AC 
or DC) is actuated through electromagnets. And 
it may be connected in series with any device hav- 
ing a contact arrangement .. . like the specially 
designed Veeder-Root Electrical Contactor at the 
left, which insures positive operation of the 
counter, either in oscillation or connected directly 
to a revolving shaft . . . with the counter placed at 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


January, 1956 


any distance from the machine or process on which 
the count is required. 

This is another one of the hundreds of Veeder- 
Root Standard and Special Counting and Com- 
puting Devices developed for every conceivable 
counting duty, in every field from atomics to 
electronics. 

What do you need to count? Just write: 


Chicago 6, |!) «© New York 19,N.Y. © Greenville, S. C. 
Montreal 2, Canada 
Offices and Agents in Principal Cities 


“The Mame that Counts” 





Mercury Pack 
with 
Gleve-Snep 


Mercury Pack 
with 
Friction Contect 


mercury batteries can add 
sales appeal to your products 


The miniature size and high energy output of General =>) 
Mercury Batteries are giving many products the added 2 
sales appeal of smallness and better performance. 


For instance, the radio industry is using these qualities 
of General Mercury Batteries to produce a truly portable 
radio, They are small enough and light enough to be car- 
ried conveniently and comfortably in a coat pocket or 
purse. Yet these new radios provide excellent tone and 
trouble-free operation. 


If small size, without sacrifice of efficiency, is important 
to your products, it will pay you to investigate the advan- 
tages offered by General Mercury Batteries. They, have 
exceptionally long shelf and operating life, and supply a 
constant source of current. General Mercury cells are 
available in “power packs” in an unlimited number of 
series, parallel or series-parallel combinations. General 
“power packs” are made - of individual cells permanently 
joined together by General's exclusive surge-weld process. 
You may be interested to know that a great many of these 
mercury cells are being used on Government scientific 
developments. 


We would appreciate an opportunity of discussing the 
individual battery needs of your products. We will be glad 
to send you complete data. 


DRY BATTERIES, 


13000 ATHENS AVE., CLEVELAND 7, 
BOvlevard 2-0030 


Want more information? Use post card on last page. 





ELECTRONS AT WORK (continued) 


~ 
STNOAROMLZER 


L 


FIG. 2—-Voltage storing device is one 
of three used 


provision for creating and storing 
a group of » electrical voltages on 
receiving each one of said groups 
of coded pulses. 

Each voltage corresponds to one 
pulse in one of the groups and has 
one or another of two predeter- 
mined constant values according to 
the signaling condition of the cor- 
responding pulse. There is also a 
device controlled by the generator 
for creating, during a time interval 
at most equal to 7, a series of 2” 
electric voltage pulses spaced in 
time at uniform intervals of dura- 
tion +, and an arrangement con- 
trolled by the generator, which gen- 
erates at the same time a sequence 
of coded pulses successively repro- 
ducing each one of the 2” possible 
permutation groups of n voltages in 
the form of pulses having one or 
another of the two predetermined 
voltage values. 

A chain of delay networks in cas- 
cade is provided having a total de- 
lay time at least equal to (n-1) +r 
and with n connection points spaced 
along the chain in such a manner 
that the propagation time from one 
point to the next is equal to said 
duration -. There is an arrange- 
ment for applying the sequence of 
coded pulses at one end of the 
chain and an impedance for termi- 
nating the chain at its other end to 
avoid pulse reflections at that end. 
A voltage comparator compares 
each of the n voltages that appear 
at the n connection points to one 
voltage of above-mentioned stored 
voltage group. 

The comparator is controlled by 
pulses from the series of 2” electric 
voltage pulses. The comparator con- 
trols a generator of a derived pulse 
when the voltage values in each 
compared pair are equal. Successive 
derived pulses are demodulated as 
derived from successively received 
coded pulse groups with respect to 
their time position in relation to 
fixed reference times established by 
the generator. Signals received at 
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“System-designed” 
Leach relays 
serve all three 


this is Ka) Ue 
Oy tougher toughest yet! 


Yes, the missile age is the toughest challenge yet for electroni: 
components...and supersonic inhabited aircraft aren’t far 
behind in their demands for reliability. Just meeting specifi 
cations is no longer enough. In this newest family of electronic 

aircraft-missile relays, LEACH does more, offers reliability 
beyond specs ... dependability based on design and manufa 

turing experience second to none. 

These relays were system designed... Leach Engineers Ti ‘ 


\ 
started with the framework of today’s system demands, they ' — 


built a family of relays not merely to satisfy specifications but 9220 9226 9230 
to do a job. Here are some of the features that help insure sys 

AD . > ) 
tem reliability in your electronic, aircraft and missile work... Contact arrangement 4PoT | 6POT 4P0T 


Operating voltage 18-30 VDC 18-30 VDC 18-30 VDC 
HERMETIC SEALING every relay checked by ma pectrometer 


Contact rating at 28 VDC 


OPTIONAL LEADS lder terminal potte d leads or plug in bases Resistive 5 amp 5 amp 10 amp 


Inductive 1.5 amp 1.5 amp 7 amp 
SQUARE CANS — 20% more relays in the space required } , 
by round cans Coil resistance 250 ohms 200 ohms 150 ohms 


SHOCK RESISTANCE — vibration and shock properties 


Duty Continuous Continuous Continuous 
exceed MIL pecs | | | | 


Weight 25 Ib 25 Ib 5 Ib 
HIGH-TEMPERATURE — dependability assured at 120°C ambient . . , 


LEACH CORPORATION | LEACH RELAY DIVISION 


5915 AVALON BOULEVARD, LOS ANGELES 3, CALIF. 
DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
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QUAKER CITY 


GEAR e e | For complete gear as- 


semblies . . Hardened 
and Ground Gears. .Mas- 
ter Gears and Involute 
Spline Gauges. . Thread 
Ground Worms. . Coni- 
flex and Spiral Bevel 
Gears.... 


RED LION AND PHILMONT ROADS 
BETHAYRES, PA., CHAPEL HILL 0800 


Want more information? Use post cord on last page. 


ELECTRONS AT WORK continued 


the output of the demodulator are 
applied to a utilization circuit. 

Groups of binary pulses may be 
arranged in 2” different ways to 
represent 2" different amplitude 
values. A basic sequence of N bi- 
valent symbols may also be written, 
provided N be large enough, in 
such a way that 2” different groups 
of n bivalent symbols are succes- 
sively found at regular intervals in 
the sequence. A most economical 
way of doing so is to write 2" 
(n-1) bivalent symbols in such an 
order that all the 2" possible per- 
mutation combinations are succes- 
sively found by shifting the rank of 
the group in the sequence by one 
unit, 

While the application of the prin- 
ciple of the invention is not limited 
to the use of a basic sequence of 
the latter type, it will be assumed 
in the following description that 
this is the case for greater sim- 
plicity and because one of the sim- 
plest embodiments of the invention 
is thus effected. 

To simplify the description, 
there is considered below the par- 
ticular case when n 3, that is, 
when the groups of coded pulses 
each comprise three pulses each 
capable of assuming two values that 
will be represented respectively by 
the figures 0 and 1. It is assumed 
that one of the values of the pulses 
is effectively zero—the pulses may 
each be either absent (value 0) or 
present (value 1). 

Groups of three binary pulses 
may be arranged in eight different 
ways and consequently represent 
eight distinct amplitudes. For in 
stance, to represent eight distinct 
amplitudes of an intelligence wave, 
corresponding to the integral num- 
bers from 1 to 8, the eight groups 
may be 000, 001, 011, 111, 110, 101, 


FIG. 3-—Pulse generating system pro 
duces coded and noncoded signals 
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RELIABLE 


UNITS SHOWN HAILF-SIZE 


CiRCUIT 


MINIATURIZATION 


NEW ASTRON ET ELECTROLYTICS 
SAVE SPACE AND WEIGHT 
... PERFECT FOR PRINTED CIRCUITRY 


Astron’s newest capacitor design 
puts miniaturization directly in your sights... now it’s 
possible to reduce overall equipment size, significantly 
without impairing quality. NewET Electrolytics, avail- 
able in industry's widest range of values, incorporate 
Astron’s exclusive “SM’”’* Safety Margin Construction 
for the extra stamina to withstand surge voltages, ripple 
currents and high temperatures. 


E'T Electrolytics offer a new de- 
signing approach whether you’re working with printed 
circuitry, miniature tubes or transistors because here’s 


Export Division. Rocke Internot East 40th $t.. N 


in Canada. Charlies W. Pointon, 6A 


*Trademaik 


ELECTRONICS 


January, 1956 


a unique capacitor that matches their compactnes 
Long life...dependable 85°C operation and good capac 

itance stability result from meticulously controlled 
production techniques. Surgically-clean assembly of spe 
cially etched high purity foil... “regulated” electrolyt 
formulas for long life under varying conditions . posi 

tive hermetic sealing in metal cans for absolute environ 

mental protection, 


utilize low-resistance 
terminal tab construction and exhibit exceptionally lov 
current leakage over their entire operating range. Mul 
tiple production tests and 100% final inspection are your 
guarantee against costly rejects. 


‘OT for chassis space? You'll 
want full engineering and application information 
please request Bulletin AB-22. 


co RP OR ACUTChCUhT OO 


255 GRANT AVENUE, £&. NEWARK, N. J 
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ADDED SAFETY ELECTRONS AT WORK bniiiiais 
for the 010, 100. These groups may be 
formed by the 


extraction, from 
k sequence OOO111I0O100111... succes- 
yways sive three-figure groups obtained by 
shifting one figure from one group 
—_ 
——"" 7 to the next one. 


a 
-” If there is produced, by any 


-_ ! 
| means, a series of ten two-valued 
| pulses, the composition of which is 
: 
; 
} 


represented by the basic sequence, 


RCA's new C-Band air-borne 

weather mapping radar unit marks 

a big-step toward all-weather commercial 

air transport service . . . a major contribution to 
added efficiency, safety and comfort in flight. 


all possible permutation groups will 
be successively found in each per- 
mutation group appearing once. 
This occurs if it is assumed the 
production of the sequence begins 
/ Efficient and safe, too, are the Camloc quarter-turn at a time that varies according to 
i fasteners that hold the C-Band’s electronic assemblies the particular composition of the 
firmly in place, A quarter-turn and the Camloc considered group. 

| fastener is opened fast. A quarter-turn and the 

\ Camloc fastener is closed fast-—-to hold fast! > Sequence—In the practice of the 
invention, the above-mentioned se 
ries of at least 2” pulses and the 
whole sequence of N coded pulses 
will be produced during a time 
interval at most equal to and pre 
ferably slightly less than T. Des 
ignating the repetition period of 
the pulses in the series by 7, such 
arrangements will be taken that the 
product 2"r be less than T and that 
changing from one coded pulse 


‘ 


group (permutation combination) 


to the next different group will be 
effected in a “quence at regular 


time intervals also equal to 


Circuits can be arranged such 


that, at 2" recurrent instants sepa- 
rated by time intervals equal to +r 
and defined by the pulses of the 
abovementioned series, a received 


coded pulse group may be compared 
Electronic components in this RCA 


with every possible group present 
C-Band radar accessory unit are 


Camioc fasteners . 
and latches are in the sequence, any one of the 
| 

assembled in groups for quick serving the aircraft . ll sk id titv. Th 
ymparisons V show ’ ; e 

and easy servicing. Camloc quarter. \ and electronics ster wks?" ammeter beard " et : 
fields in hundreds of received group is thus identified by 
turn fasteners provide the fast-acting, \ ways. There's a e 
firm-holding means of insuring \ Camloc device to the rank of the identical group of 
meet your fasten- 
ing needs, too. 7 , . 
vibration-proof operation in the air. Write for thus be made during each time in- 

complete ih ‘ 

wtarnntion. terval 7’, at 2" instants correspond- 


ing to 2” pulses of the series. Some 


quick accessibility on the ground, the sequence; 2" comparisons will 


of the pulses may possibly be un- 


y used if, as in certain embodiments 


” 
, 


ao of the invention, the series includes 
fe 


Gg more than 2” pulses. 

_ . As already mentioned, it is pos- 
sible to build a sequence of coded 
pulses fulfilling the required condi 

” Ay. . tions by taking N equal to 2" 4 
FASTENER CORPORATION (#3) 


Figure 1 illustrates an arrange- 
75 Spring Valley Road, Paramus, N. J. ae | ow eee 


ment wherein successive groups of 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. three coded pulses are applied to 
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ELECTRONICS 


... What we mean is a promotion package of 


12 issursor ELECTRONICS plus the BUYERS’ GUIDE 


Whatever other dilemma the advertising 
budget planner may be in, he is in agreement 
on one salient point: advertising, to develop 
maximum effectiveness, must be continuous. 
Nothing, absolutely nothing, pays off on the 
long run more than getting potential buyers 
familiar with your product and trade name by 
way of consistent, all-the-year-’round advertis- 
ing. Once ascertaining what your market is, the 
logical approach is to keep your product in view 
of this market through continuous, consistent 
advertising. 

For instance, the value of continuity in ad- 
vertising was demonstrated by a series of 
surveys conducted by McGraw-Hill’s Research 
Department. It was found through the results 
of these surveys that continuity in advertising 
increased the recognition of an electronic firm’s 
products 26% in nineteen months. 

For the budget planner with an electronic 
account, there is a ready-made promotion 


BUDGET NOW FOR 13 


¢ y 4 
A McGraw-Hill Publication 


January, 1956 


package for the consistent, continuous year 
‘round advertising program. That program is 
12 regular issues of ELECTRONICS plus the 
1 issue of the ELECTRONICS BUYERS’ 
GUIDE .. . 13 insertions for 1956! Here you 
will reach more than 40,000 subscribers who 
pay to get ELECTRONICS — owners, partners, 
corporate officers, managers, department heads, 
chief engineers and especially: electronic, elec- 
trical, design and research engineers; in brief, 
the people of the industry who are responsible 
for buying the products you promote in the 
sales pages of ELECTRONICS and the buying 
reference pages of the “Guide.” With a con- 
sistent, continuous advertising program in 13 
issues of ELECTRONICS (12 regular issues 
plus the “Guide”) manufacturers have dis- 
covered that they get the greatest return from 
their advertising dollar investment because 
ELECTRONICS reaches the men who influ- 
ence purchasing. 


INSERTIONS IN ‘56! 


mig 


ee 


330 West 42nd Street New York 36 





Only the Best is Reliable Enough 


G-V Thermal Time Delay Relays have won the confidence 
of the country’s major manufacturers of aircraft and air- 
borne electronic equipment. More than a quarter million 
of them are now giving dependable service in over 500 
different applications. 


Timings of 1/10 to 300 Seconds 


Precision of operation, unobtainable 
elsewhere, is made possible by the 
G-V_ design. Hermetic sealing, field 
adjustability and temperature com- 
pensation make closer settings and 
accurate repeatability inherent in G-V 
Thermal Time Delay operation. 


A well-qualified G-V representative is 
ready to serve you, Write for com- 
plete data 


G-V CONTROLS INC. 


24 Hollywood Plaza, East Orange, N. J. 


Want more information? Use post card on last page 
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ELECTRONS AT WORK (continued 


the input from an external] source 
This may be a card or other system. 
They follow through a chain of 
delay networks with time delays 
equal to that occupied by a com- 
plete group of coded pulses divided 
by a number v7 of pulses that are 
received by and fully dissipated in 
a terminating network. 

Three  voltage-storing devices 
such as shown in Fig. 2 are timed 
it a recurrent rate T by appropriate 


FIG. 4—-Output and input devices are 
connected through phase control 


control pulses and separated from 


the coded groups by a synchronizing 
elector 
generating system shown in 
3 produces the series of 2 
noncoded and two sequences 
[2 (n-1) coded pulses, using 
the same recurrent pulse generator 
as supplies control pulses 7, which 
are used as directing pulses for the 
ystem. The noncoded pulses are ap 
plied to a second system of delay 
networks as described above having 
delay times such that they are to 
tally dissipated in the termination 
device 
It will be assumed that pulses 
representing the combination 10] 
are received at the input of Fig, 1 
These three pulses are propagated 
in the first delay networks and are 
positioned in the storage devices 
according to the delays at the same 
instant when the recurrent pulse 
generator puts out a pulse, This 
pulse is under the control of the 
synchronizing selector to allow only 
the synchronizing pulses through. 
The synchronizing pulse turns on 
the storage devices to receive a 
present pulse and an absent or no 
pulse. The present pulses are in 
devices I and III while the absent 
pulse is in device II. They thus 
store the 101 input. 
During the next phase of the op 
eration the generating system 
supplies a sequence of 10 coded 
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ACTUAL SIZE 


complete with selector switch 


300 200 
_ J ee 


Ree errr Pros 5,000 ohms per volt. A.C 


ELECTRICAL INSTRUMENT CO. ~ ae ‘e e PDS = 
x“ : # ee 


Bluffton, Ohio 


MODEL 3510 
are, mo 


a4 


@ 20,000 ohms per volt. D.C 


@ BANANA-TYPE JACKS—positive 
connection and long life. 


CARRYING CASE 


Handsome leather carrying case 
with adequate space for Model 310 
tester and accessories Trouser 
@ EXCLUSIVE SELECTOR SWITCH belt 
speeds circuit and range settings 
The first and only miniature VOM 
with this exohusive feature for quick, 
fool-proof selegtion of all ranges 


Slips through loop on back of 
the case for out-of-the-way carrying 


MODEL 369 CASE—U.S.A. Dealer 
Net $2.90 


310 micuty mite 


the only complete miniature 
tet tances” « W=O-Mi (AC-DC) 


DC VOLTS: 0-3-12-60-300-1200 at 20,000 Ohimis#¥art. 
AC VOLTS: 0-3-12-60-300-1200 at 5,000 Ohms/¥at, 


DC MICROAMPERES: 0-600 at 250 Millivolts F 50 
DC MILLIAMPERES: 0-6-60-600 at 250 Millivolts $ 29 
OHMS: 0-20,000-200,000 (200-2000 at center scale) ONLY Dealer Net 


MEGOHMS: 0-2-20 (20,000-200,000 Ohms at center scale). 
OUTPUT: Convenient chart in instruction book 

SEE IT AT YOUR JOBBER 

AND IT'S ONLY ONE OF TRIPLETT'S MIGHTY NINE VOM LINE! 


631 630-NA - 666-HH 
Combination For Best Testing e Po ar 0° ab an or Tel o Medium Site 
V-O-M—VTIVM Around The Lab, ‘ ro on Li g For 
Production Line Field Testing 
or Bench 
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SOUTHSIDE 


“THE COUNTREY MOST OVER GROWNE WITH PYNES” 
... 4S Still rich in resources for your plant 


CAPTAIN JOHN SMITH REPORTED from 
Virginia in 1608 “'the most 


That year, the 


countrey 
over growne with pynes 


Colony exported “pitch, tarre, clapboard 


and waynscot items 


pt ca ng, 


still on the modern list, But 


today Virginia forests have 


* source nei 


reared new industries of 


which Captain John never . " 


dreamed 


CHEMICALS, CARTONS, 

RAYON as well as furniture and paper now 
roll from Southside Virginia's modern 
plants. If you, too, can profit from abun- 
dant, nearby supplies of resin, fiber, pulp, 
lumber you will find many other advan 


tages in this new industrial area 


a mild, no-shut-down climat« 


PLUS FACTORS FOR YOUR PLANT rang: 


from conservative Southern manpower to 
You're cen 
tral to the Kast Coast, with favorable rail 

~ rates to Mid-west markets 
~S A host of truck lines, plus 
’ five main-line railroads 
bring coal, che mic als, BOY 
beans and other materials 
at short-haul cost 


| 
j 


AMPLE LOW-COST ELECTRICITY 
flows from VePrco’s modern power network 
Generating capacity in 1955 was stepped 
up by 300,000 kilowatts, with 300,000 more 
authorized and ready soon. For more facts 

and confidential help with your indus 
trial home hunting, 


write or telephone 


VEPCO serving THE TOP OF THE SOUTH 


VIRGINIA ELECTRIC and POWER COMPANY 


Walter I. Dolbeare; Vice President 
Electric Building, Richmond 


Area Development 
9, Virginia « Phone: 3-4261 


Want more information? Use post card on last page. 
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ELECTRONS AT WORK (continued) 


000, 111, 01, 00, which are 
applied to a chain of delay networks 
IV, V and VI. At the appropriate 
times these pulses are applied to the 
three amplifiers and to the voltage 
comparators. 

The amplifier supply to the com- 
parators a present or absent pulse 
Only 
possible groups 


in accordance with the code. 


one of the eight 
will coincide with the stored infor- 
units I, II and 


I1J or 101, When this group passes, 


mation in storage 


the voltage comparators are bal 
anced and no output appears at the 
grid of the 


nonconducting biased 


amplifier tube 

While the coded sequence is being 
applied from coded pulse amplifier 
networks IV, V, VI non- 


coded pulses are being applied to 
another grid of the biased ampli- 


to delay 


fier tube and tend to make it con- 
ducting except that when noncoin- 
cident pulses from the comparator 
devices are applied this conductive 
condition is inhibited 

Thus when the coincidence of the 
101 of the 


and no signal appears at the grid of 


coded sequence occurs 
the biased amplifier, a pulse appears 
at the anode, is detected and may 
be used to control other circuits. A 
would occur for 


imilar condition 


any other coincidence. 


Pulse Prospecting 


A technique for “Geophysical Ex- 
Pulses” has 
grant of patent 

Yost of Dallas, 


is assigned to 


ploration by Electric 
resulted in the 
2,685,058 to W. J 
The patent 
Socony-Vacuum Oil 
New York, 
According to Yost’s patent as il 


Texas. 


Company, of 


lustrated in Fig, 4, when a com- 
mutated d-c potential e of alternate 
polarity is applied 


electrodes to a 


input 
ground 
a particular 
signal will be picked up that it has 
been found 


through 
particular 
area, at a distance s 
and 
amplitude in accordance with the 
geophysical conditions of the 
The field picked 


up at the output electrodes depends 


varies in phase 


ground, electric 
upon the resistivity of the earth. 
The field decreases with increas- 
ing values of distance s as the cube 
of s. In practice, s is a great dis- 
tance and so this factor is ignored 
since there will be only the minutest 
field owing to direct flow between 
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When the 
says Keith 
their film to 
By Sunday 
Coast Confer 
call me thei 
But chat 
By even 


& Air Express 


GaeTeae THGREA FIRST via US. Scheduled Airlines 


CALL AIR EXPRESS division of RPRRAILWAY EXPRESS AGENCY 
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TRAGEDY 


IN TWO CHAPTERS 


Once there was a happy band of people called 
Project Engineers’ Mo tly human, they had carefree 


spirits and careworn bodies. Among their number 


were many th the magical ability 


y that most 


of us lost when we passed nine years old 
In large and small industrial 

plants they could be found 

dreaming impossible castles 

and making the dreams come 

true. How sadly this happy 


picture was to be shattered, we shall soon see 


The attack was launched insidiously, 

by The Forces of Darkness, who easily 

captured citadels of management PF Hy by firing 
terms like “specialized knowledge” 

and “departmental responsibility” 

Always noted for an open unsuspicious outlook 

where animate objects are concerned, the Project 

Engineers saw no bad omen and did their best 

< 


to cooperate. Specifications of all sorts began 


dropping around them 

Small thick Military ones on white paper; & 
al 

large limp Departmental ones in purple 

hectograph and superlarge Wrinkled ones 

on single sheets of blue print 

The P. 


due. The result, but for the aforesaid trusting 


s struggled to give each its 


natures, should have put them wise 


Equipment started passing more and more 
specifications, and doing less and less useful work 
The P. E.'s realized vaguely that all was not 

right in Denmark. They lost their carefree 
spirits and their faces bowed down to match 


their already laboring shoulders 


The F. of D. chose this as the time for the next 


4, 


And now equipment blossomed forth in cancerous 


ploy. “ Complexity'”, they chortled 


That's the thing yuk 


fashion with thousands and thousands of parts 

in each set. The P. of D. rubbed their hands! 
“With three thousand parts (= chances-to-fail), 
we'll have things g-r-r-round to 


a standstill in no time,’ 


For us, all this is a great shame. We are 


And now comes the real Drama. A small 

gallant few P. E's still with some 

old time spirit locked horns we 

with a vicious case of complexity Mercilessly they 
tortured components piece by piece eliminating 
each one destined to fail early As mercilessly 
they treated finished equipments They beat the 
percentages, and made the equipment work; 


but at what cost! 


They tried to tell others of what they had done, 
in the city of brotherly love 


But as in any real tragedy the PF. of D. had the 
inexorable vote of destiny They made their final 
overwhelming attack “We must keep these 
insufferable undoers of our dastardly doings in 
the dark. Insulate them from germinal contact 
with the outside world! Withhold from them the 


wisdom available by playing 


intellectual ping pong with suppliers! Sei “A 
“~~ 


Cause them to wither from within 


by starvation of ideas!” 


In no time flat a host of New Harpies were 
drawn up in cobwebby cadaverous cacophony 
just out of reach of the Project Engineers 
They had names like “Standards Department"- 
“Qualified Products List —~" Vendor History 


File” —"AQL" 


The last employed survivor of the original happy 
band resigned last month to join three cronies 

in a secluded nut hatchery featuring 
do-it-yourself therapy 


as usual, out of step While we should 


have been setting up QPL’'s, we have been doing things like finding out if our hot 


. 
new little telegraph relays 


would work. (Not pass.) It takes time even on a telegraph 


set to run up halt a billion operations. We are now getting back (as exhibits only!) 
relays which customers have operated in printers (.06 amp. 110 VDC inductive ) 


that many times and more, without even availing themselves of the built -in- 


ingeniously - easy - maintainability 


only we had been in time, we might have helped reprieve a few survivors of the 


ve unequal struggle 


SIGMA 


SIGMA INSTRUMENTS, INC. 
62 Pearl Street, So. Braintree, Boston 85, Mass. 


Want more information? Use post cord on last page 
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ELECTRONS AT WORK cor 


input electrodes and output elec- 
trodes. If the earth is considered 
homogeneous the signal at the de- 
tecting electrodes may be only 
boundary wave energy traveling at 
speeds approaching the speed of 
light. 

Where the earth is not 


detecting 


homo- 


geneous, electrodes will 


FIG. 5—Typical signals resulting from 
geophysical soundings 


pick up a combination of the signal 
of the air-earth boundary wave and 
subsurface reflections from discon- 
tinuities and resistive interfaces. 
At the detector a commutator simi- 
lar to that at the 


employed. In the presence of dis- 


transmitter is 


continuities an original signal as 
shown at (A) in Fig. 5 is received 
as at (B) or in the 
severe discontinuity as at (C). 


presence of 


Considerable subsurface struc- 
ture results in a received pattern 
such as shown at (D). 

A phase shift of 40 deg in a 
tangential received wave is reported 
from certain subsurface interfaces 
compared to others. These meas- 
urements may be made by the tech- 
nique shown to depths greater than 
1,000 feet. 

By standards from 


measurements made in areas well- 


developed 
known as to the subsurface geo- 
physical 
has provided means for prospecting 


structures, the invention 
as yet untapped areas. 


January, 1956 — ELECTRONICS 





Whatever you need in Ferrites 
Antenna Rods Sleeves 
Toroids Threaded Cores 
Cups Coil Forms 


Cores 


There is a MOLDITE quality engineered 
product perfect for your application. 


also Magnetic lron Cores 
Molded Coil Forms 


(iron & phenolic) 


Send for our catalog NM No. 110 


Robert T. Murray Co Jerry Golten ( Witham A. Frankla 
604 Central Avenue 2750 W. North A 3 Holly Road 
East Orange. NJ Ch | orth Syracuse y 
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... and backed by MOLDITE’S reputation for highest quality 
and guaranteed uniformity from first to last. 
The 


use of a MOLDITE ferricore properly designed into a specific coil 


has the following advantages. 


Lower losses (eddy current) 


Smaller sizes for more compact 
construction 


Higher efficiency 

Higher permeability 

Lower operating temperatures 
Less corona effect 

Lighter weight 


Lower cost 


1410 CHESTNUT AVE., HILLSIDE 5, WL J 


Perimuth Colman & Assoc 


2419 South Grand Ave 
Los Angeles Cal 


card on last page 





Production Techniques 


Edited by JOHN MARKUS 


Kight Captive Screwdrivers Align Video I-F Strip 


Method of sliding finished board into alignment fixture. 


Right hand of operator is on 


lever attached to cam that moves contacts up to board, making test connections for 


energizing all circuits on board automatically 


boards 


ETCHED 
video i-f amplifier 


wiring serving as 
in Westinghouse 
television receivers are accurately 
aligned with the aid of a bench fix 
that makes all 
necessary connections and provides 
the tools, The 


operator merely slides a board vei 


ture automatically 


required aligning 


tically into the fixture, up against 


“ top, then pull a lever to press 


the 
dip 


pring-loaded contacts against 


required terminals on the 
oldered wiring pattern. 
Using both hands, the 
adjusts captive screwdrivers 
each of the 
in turn, while watching indications 
the 


spring-loaded so 


operato} 
then 
fo. four transformers 


on the scope over bench. The 


screwdrivers 
that they 


move back out of the way 


when released. <A 


the left 
ed between 


automatically 


pushb itton under wrist of 
the 


transformer adju 


operator 1s pres 
tments, to actuate 
a five-position attenuator controlled 


After the 


and last transformer on a 


by a switch. 
fourth 
board | 
the 


back to it 


stepping 


aligned, the next push on 


button brings the attenuator 
original setting in readi 
the next board 


ness for the start of 


Boards 
placed in a rack at 
fo. 
that no 


alignment are 
right of the 
tube fil 


lost in 


awaiting 
the 
operator preheating 
ament 50 time is 


vaiting for them to warm up in 


After a 
board is taken from the preheating 


the alignment fixture. 


rack and transferred to the align- 
ment fixture, the operator places a 
cold 
The time for this operation is suf- 
ficient for the 
heat lost during transfer 

FOR most 
boards in 


board in the empty position. 


tubes to recover the 
work with etched 


wir- 


ing Convair’s Pomona, 
Calif. missiles plant, three sizes of 
holes have proved adequate for leads 
of components, namely 0.053, 0.063 
and 0,094 


against the etched wiring permit 


inch. Clinching of leads 


considerable clearance of leads in 


these holes, simplifying assembly 


operations. 


Wood Pallet Aids Insertion of Parts in Wiring Boards 


Inserting seven-terminal Couplate in etched wiring board for radio. Tuning ca 
pacitor and volume control have special terminals that permit manual insertion 
in much the same manner, for automatic anchoring and connecting by dip soldering 


214 


MANUAL insertion of 


in four-tube 


components 
etched-wiring 
efficiently 
on moving conveyor lines in the 
Metuchen, N. J. plant of Westing- 
Electric with the aid 
of simple wood pallets, each hold 
The three- 
pallets 
bulk so 


boards do 


radio 


boards is accomplished 


house Corp. 
ing three wiring boards. 
give 
that 
not 


up arrangement of 
sufficient weight and 
the light 


move around on the belt during as- 


relatively 


work. 

Pallets loaded 
dropping the boards into position 
Each 


ator on the line inserts her assigned 


sembly 
are simply by 


on sawed-out shelves. oper- 
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KESTER 


a a 
. SOLDER 


KESTER ‘'44’’ RESIN, PLASTIC ROSIN AND “RESIN-FIVE” FLUX- so many manufacturers combat rising production costs. 
CORE SOLDERS are tried-and-proved remedies for almost It could be the solution you've been looking for! 
every production situation where soldering time gets 
out of hand. Kester’s great adaptability to widely diver- book “Soper ... Its Fundamentals and Usage.” Send for 
gent soldering requirements has time and again helped your copy today! 


KESTER OULDER 


Tuis 1s it... the informative 78-page free Kester tezxt- 


C O M PA N Y 4204 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 
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Punched 
almost double the lead diameter in 


quota of parts holes are 


most cases, making manual inser- 


tion ea Leads are not clinched. 


Machines Speed Cutting of Resistor Leads for 


ALTHOUGH 


individual 


intended for handling 
the 
developed in 
Jersey City plant (BLE 
page 258, May 1952) has 
been found suitable for cutting two 


components motor- 
lead 


Emerson's 
rRONICS, 


driven cutter 


or three sistor leads at a 


their 


watt re 


Because of small body 
these can be 
loaded into the slots of the 
projecting sprockets on the endless 


chain 


time 
diameter, resistors 


readily 


The chopping blades can cut 


two or three leads just as readily 
as one while moving up and down 
under 

This 


up well in 


cam action 


type of machine has stood 


actual use now for over 
Its settings can be changed 
different 
equal lead lengths simply by loosen 


Allen 


9 ary 
eo years 


to provide equal or un- 


ing two captive wrenches at 


Loading resistors manually two at a time on motor-driven cutter 


216 


When all parts have been inserted, 
the carefully lifted out 
without tipping and transferred to 


board is 


a metal pallet for dip soldering 


the 
necessity 


rear. The only drawback is the 
for hand loading, though 
the 


vantage because a human operator 


this is at same time an ad- 


can load bent leads just as easily 


as straight leads. 
The loading problem is partially 
the IRC 


early 


automatic lead 
which 


solved by 
cutter, an version of 
has been under test in the Emerson 
plant for a number of months. This 
does not have the latest 
feed the 
be dribbled down into the hopper 


automatic 


and hence resistors must 
a handful at a time by the operator. 
Though giving many times the cut- 
ting speed of an individual-resistor- 
loading setup, this machine does not 
begin to approach the ultimate cut- 
60,000 resistors 


ting capacity of 


per hour that can be achieved with 


Cutouts along the front edge of 
the wood pallet enable the operator 
to grip the front of the board read- 
ily when lifting it out of the pallet. 


Ktched Wiring 


fully automatic feed of the hopper. 
From the the 
drop down a zig-zag path, achieved 


hopper, resistors 
by having zig-zag slots for the leads 
in the two vertical side-plates be- 
the bodies of the re- 
This prevents the re- 
istors from cocking at too great an 


tween which 


sistors pass. 
angle and jamming as they go down. 
A Syntron electric vibrator bolted to 
the back of 
helps to keep resistors moving with- 


this slide-down plate 


out jamming. 

At the bottom, the resistor leads 
pass between two pairs of rotating 
cutters, each pair individually ad 
justable as to position, to give any 
desired equal or unequal lead 
lengths. The cutters are geared to- 
driven by an electric 


gether and 


motor through a reduction gear ar- 


He. #4 4 


Loading resistors a handful at a time into IRC lead cutter 


January, 1956 — ELECTRONICS 





In Electronic 


Offer All These 
Advantages 


PRECISION CONSTRUCTION 


Precision construction insures perform- 
ance that gives you great power in so 
compact a unit. 


COMPACT DESIGN 


Joy's axivane design permits installation 
of Axivane fans as part of the duct 
requires no extra space. 


LIGHT WEIGHT 


R-2 4 Axivane fans are light in weight as well as 
Tre compact because they are built from pre- 
cision aluminum or magnesium castings 
produced in our own foundry under JOY engineering 
supervision, 


AERODYNAMIC ENGINEERING 


The airfoil blades and stationary vanes 

SA of JOY fans are made with power-saving, 

r efficient airfoil cross-section. AXIVANE 

design provides equal pressure and velocity distribu- 

tion across the fan outlet... eliminates turbulence... 

and produces the greatest cooling effect with the least 
expenditure of power. 


lect MAXIMUM STRENGTH 
. ~. x4 Joy AXIVANE fans are durable because 


} the outer casing, stationary vanes, and inner 
casing are precision-cast as a single unit, 
giving extra strength and maximum resistance to shock. 


ere ee eee eee eee eee eee ere ere eereeeeee 


Lomb a Por Cagertr- 
For VANEAXIAL FANS + COMPRESSORS © VACUUM PUMPS and BOOSTERS 
OXYGEN GENERATORS + HYDRAULIC FITTINGS « ELECTRICAL CONNECTORS 
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UNMATCHED EXPERIENCE 


(NUD OP: | _ Joy’s unmatched experience as the world’s 
~~ largest manufacturer of Vaneaxial fans and 

blowers is a bonus that costs you nothing 
extra... JOY’S leadership is due solely to the multi- 
tude of customers who are now enjoying the benefits 
of outstanding engineering. Why not join the number 
of satisfied JOY customers .. . you'll be in the best 


company. 

¢, _,, COMPLETE LINE 
(; V5 Joy offers a a selection of fans in the 
q i 


t standard line... as well as custom-designed 
types that are ‘available to your specifica- 
The Joy line includes fans for all purposes 
ranging from 1/500 HP to 3000 HP. You'll find a 
fan to suit your needs in the JOY line. Let us work 
with you. Joy Manufacturing Company, Oliver Building, 
Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 


tT © 


» Kon 


tions. 


Write for FREE Bulletin 15-39 


OF VANEAXIAL-TYPE FANS 





SCIENCE AND ENGINEERING 


AT LOCKILEED MISSILE SYSTEMS DIVISION 


THE OPERATIONAL APPROACH TO RELIABILITY Dr. Richard R. Carhart, Carl D 
Lindberg, Reliability Staff Dept 


Reliability is the root of operational effectiveness, seeking out Engineer, and Dr. O. B. Moan 
and solving failure before it occurs. The end result of Reliability evaluate the functional and 

is aq missile system able to perform its mission successfully at operational reliability effects of 
a time dictated by military necessity. proposed revisions in the electrical 
power supply of a missile. 

lo achieve that high standard, scientists and engineers at Lockheed 

Missile Systems Division apply an operational approach to Reliability in 

all phases of missile systems research, development and operation. 


Under the Lockheed philosophy of Reliability, scientists and engineers 


combine their talents to study: Jf, Uy off 
(AF, VEEL, 


Human factors; training; design and operational safety; ground a 

support and maintenance systems; airborne systems reliability; statistical 
> . > ‘ ve : . ; y elec . slag ve 

methods; components application, including electronic, electrical, io research and engineering staff 

electromechanical and mechanical systems and environmental conditions 


MISSILE SYSTEMS DIVISION 


LOCKHEED AIRCRAFT CORPORATION 


Those possessing a high order of ability applicable to these 
areas of endeavor are invited to write: VAN NUYS, CALIFORNIA 





rangement 


pair has small gear teeth 


grip resistor le: 


same time serving as a shearing 


anvil against which the 


sharply 
beveled front cutter can work t 


give a shearing cut 


fully automatic version of 


machine, the box of resistors is 
inloaded automatically inder photo 
electric feed control, that the 
operator needs onl remove 
empty boxes and put OX 


from time to time 


Blower-Cleaned ‘Tote Trays for Tube Grids 


Construction of dust-repelling trays for 
small and critical grids used in minia 
ture tubes 


SPECIAL perforated metal tra 
tube grids in 
field, N. J. tube plant of Tung-Sol 
Electri Ine insure cleanline 
during Loaded trays ars 
slanting box 
mounted a 
blower keeps a steady stream o! 
coming up through the trays past 
the grids to keep dust from settling 
on them. 
The 


signed to be self stacking 


nickel-plated trays are de 
rhe slots 
also permit quick drainage of de 
greasing solution when entire trays 


of grids are immersed for cleaning 


Fluorescent Lamps Aid Inspection of Wiring 


SHIELDED fluorescent lamps mounted 


directly on the rails of a pass-along 
assembly line provide glareless low 
angle lighting that aids inspector 
in detecting and repairing defects 
in dip-soldered wiring for a large 


West 


etched-wiring board used in 


Bad 
Wiring 
Shorts are 
with the tool used for 


probing joints 


inghouse tv sets joints and 


between lines are 


detec ted. 


shorts 


/ 


easily cleared 


immediately 


Locations requiring 


hand soldering are marked for late 


correction by putting on a small 


Clearing short between leads with probe tool at inspection position illuminated by 
fluorescent lamps above and below wiring board. Operator's right hand rests on 
shield of lower lamp while holding etched wiring board in pass-along line 
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Wire A a 


MAILING LISTS 
WILL HELP YOU 


Merchandise your 
advertising 

Conduct Surveys 

Get leads for your salesmen 
Get inquiries about 

your product or service 
Pin-point geographical 
or functional groups 

Sell Direct 

Build up weak territories 
Aid Dealer Relations 


Direct Mail is a necessary supple 
ment to a well rounded Business 
Paper Advertising program 


600,00 actual 
buying influences in all the fields 
covered by the McGrow-Hill publi 
150 mailing 


names of the top 


cations make up ovr 
lists. These lists are built and main 
tained primarily for our own use, 
but they are available to you for 
Direct Mail purposes. Pick oul a 
list of YOUR prospect from ovr 
Industrial Direct Mail Catalogue 
More and more, progressive compa 
nies are using Industrial Direct Mail 
regularly as an advertising medium 
They effectively allocate a portion 
of their concentrate on the best 
business publication 


For complete, detailed information 


about our service, fill in the coupon 
or write for your copy of our tree 
Business and Industrial Direct Mail 


catalogue. 


WAL 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


Direct Mail Division, 
McGraw-Hill Publishing Co., Inc 
330 West 42nd %., NW. Y. 36,07 


Please forward my free copy of the 
McGraw-Hill “Industrial Direct Mail 
Catalogue.” 


Name 


Company 


| 
i 


b eeeerenasenerese eases 


Address 





PRECISION -EERING 


THE DIFFERENCE IN ATLAS 
DIFFERENTIALS 


@ Every tooth a masterpiece 
in finish, fit and motion. Atlas 
differentials are" precisioneered”’ 
to provide Nth degree accuracy 
in addition, subtraction and other 
electro - mechanical applications. 
The high sensitivity and minimal 
lost motion of precision Zerol gears 
plus corrosion and wear resistance 
assure long life in every assembly 
Atlas gears and assemblies are made 
to meet your design and specifica 
Have proved 
their acceptance and constant re 


tions themselves by 
orders from the world’s largest users 
of electro-mechanical equipment 
From drawing board to production 
line Atlas design, production and 
methods engineers and skilled tool 
makers work with you on a job 
basis. Let them help you. Write 
for your copy of Precision-eering 
Klectro-mechanical Equipment” 
to Atlas Precision Products, 
Philadelphia 24, Pa. 


e@vie 


igs 


| 
FROM DRAWING BOARD 
ATLAS 


TO PRODUCTION LINED 


QUaLITY 


AAT LAS 


Precision Products 


Went more information? Use post card on last page 
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PRODUCTION TECHNIQUES continued 
alligator clip to serve as indicator. 

The 18-inch fluorescent lamps are 
mounted in plain white fixtures of 
the type having an adjustable metal 
shade, This 
black tape 
from 


shade is covered with 
reflections 
lighting. The in 
spector adjusts each shade so look- 
ing directly at 


to eliminate 
overhead 


the lamps will be 
avoided 

To prevent warping of such a 
large wiring board during dip sol- 
dering, a heavy punched metal stiff 


ening strip is plugged into the cen- 


ter holes of the six-in-line tube 
sockets running across the center 
of the board. Three of the punched 
pegs on the strip, one at each end 
and one at the middle, are under- 
cut, The operator crimps the socket 
tubulations over these to give the 
mechanical holding required to pre- 
vent the board from curling when 
immersed in the molten solder. The 
itself 


holding ability afterward, so there 


solder provides increased 
is no give when tubes are plugged 


in or removed. 


Conveyorized Oven Bakes Resist on Boards 


Silk-screen printing setup for etched wiring boards, with inspection position at right 


SILK-SCREEN | stenciling 


are located on both sides of a mov 


positions 


ing-belt conveyor running through 
a baking oven in RCA’s Indianap- 
olis plant. After placing a sheet 
of XXXP copper-clad phenolic in 
position on the worktable, the op- 
erator brings down the hinged silk- 
screen holder and forces the etching 


resist through the screen with one 
movement of a 


squeeyee, 


slow wide rubber 
This applies the resist 
to protect the copper in regions 
where a wiring pattern is desired 
The then transfers the 
board carefully to the conveyor, for 
transport through the oven to bake 


the resist. 


operator 


Fiber Tote Tray Is Experimental Chassis 


By GrorcGe H. AMBER 


Professional Engineer 


Jam Handy Organication, Inc 
Detroit, Mich 


SMALL fiber tote reinforced 
with metal-edge corners have proved 
ideal As bases for day-to-day bread- 


board setups and for experimental 


trays 


lab checkouts of analytical designs. 
The 
trays serve the same function as a 


inexpensive and expendable 
metal chassis but are much easier to 


prepare, 


Conventional metal-working tech- 
niques were applied to the fiber box 
at first, these being drills, a socket 
punch and a key-hole hacksaw for 
large rectangular holes. 
it was soon found that drills were 


However, 


not needed, for screw and wire holes 
could be readily pierced through the 
fiber with a For 
potentiometer and switch 
barrels, a small hole could be worked 
up in size with a center punch 
or screwdriver. 


scriber or awl. 


shafts 
Also, aviation-type 
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RESISTOR ASSEMBLIES BY 


CLAROSTAT 


ted 


t 
CLAROSTAT 


CONTROLS AND RESISTORS 
CLAROSTAT MFG. CO. INC., DOVER, NEW HAMPSHIRE 


in Canada: Canadian Marconi Co., itd., Toronto 17, Ont. Manufactured under 
license in Great Britain by A. 8. Metal Products Lid., 17 Stratton St., London W. I, 
Concessionaires for British Commonwealth except Conade 





MARKING 
INKS 


For Resistors 

and Capacitors. 

For Machine or Hand 
Application. 


Whatever the substance, Phillips 

has an ink to mark it permanently | 
| and legibly—or con make one. 
Marking experts insist on “Clear | 
Print’ Wood Block 


and Opaque Inks. They get clear, 


Stomp Pads 

shorp, fast-drying impressions. 
Also inks for brush, pen, stencil or 
machine application available in 
a variety of colors and quantity 


containers, 


% Quick Laboratory Service 
On Your Problem Markings. 


PART NO % To Permanently Mark 
10 Metals, Plastics, Glass, Wood, 
Paper, Leather, Ceramics— 
¥ 1 surfaces and virtually every 
other known material. 
OO —'\ lan 


Lat 


aia peer 


/ SOOKE) regres TYPEwRiten 
WOOD STAMP] = Rigpoy 
Paps 


glazed, varnished or lacquered 


L.A. PHILLIPS, President 


ee 


PROCESS CO. INC. 


192 MILL STREET 
ROCHESTER 14,N. Y. 


Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES continued 


Punching screw and wire halen in 4 
heet metal snips replaced the hack 
saw for rectangular holes 
The fiber tote trays are manufac- 
tured by National Metal Edge Box 
Co., Philadelphia, Pa. The two 
smallest sizes of trays (5.5 x 5 
2.75 inches deep and 11.25 x 5 
2.75 inches deep) are most fre- 
quently used as a chassis. Cost in 
quantities of twenty-five or more is 
20¢ each. 
In working on the fiber chassis, 


under 


inch tote tray with ordinary awl 


a yellow china marking pencil makes 


a contrasting layout on the blue 
surface Binder-head sheet 
screws and flat 
used instead of 


metal 
speed nuts are 
machine screws 
when mounting components, brack- 
ets, sockets or clamps. The pointed 
screw is compatible with a pierced 
hole, and the broad speed-nut offers 
ample backing to resist pull. 
United-Carr 


used as electrical lead connectors 


snap fasteners are 


Making socket hole with Greenlee punch after making pilot hole with awl and 


enlarging with center punch 


Cutting transformer hole with aviation-type metal snips 
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WHY USE 1945 SYNCHROS IN 1956 DESIGNS? 


| 


rw i 
' ; 7 
Available in alt Types { ACCURACY 7 MINUTES |- 


Primary Secondary 
Impedance Impedance Secondary 
Function Type Primary Excitation Input Input Secondary Primary Secondary vutpul Primary Impedance Secondary Phase Senuitivity Accuracy 
Number Element Voltage Current Power Open Resistance Element Voltage Open Primary Resistance Smitt my /dey Minutes 
400 cy ma (Watts Phase) (ime) Phase Shorted line Degrees Mas 


] 


/ 


Repeater CRC-8-A-1 
Differential CDC-8-A-1 


Total Null max. 30mv for each u 


Also available in 115v 400 cy. primary, 90v secondary Transmitters, C.T.'s, Receivers 


LOOK TO In equipment which must be flown, why load on extra weight? 
r be be Clifton’s new Size 8 Synchros can take the place of larger units at very significant saving in bulk and weight 
PA 


These new Size 8's are now in use in some of the latest and lightest avionic equipment 
Samples are available from stock, quantities from the production line 


Pe err CLIFTON PRECISION PRODUCTS CO. INC. 


CLIFTON HEIGHTS PENNSYLVANIA 
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PRODUCTION TECHNIQUE! 


Mounting United-Carr snap fastener on 
top of fiber chassis for use as battery 
connection 


; ; and to connect separate units to- 

' Ris gether. For example, a power supply 
Field proven for ee ne over is Snapped onto one side of a sum- 
50 installations, this versatile, rugged antenna ming amplifier chassis and a 6.3-1 


is currently available from stock. filament transformer is snapped 


onto the opposite side of the sum- 
ming amplifier. Some B batteries, 


— such as the 674-v size, come with 
Wa a) , snap terminals so they can be 
ieee s snapped directly to a fiber chassis 

The fiber chassis is tough and 

This typical SCATTER in- 


stallation shows three 28-foot ; : 
trans-horizon antennas. D. 5 Ve 4 from a severe stress rather than 


strong, so that it springs back 


Kennedy & Co. not only fur- ap adil i] becoming permanently deformed 
nished the ‘‘dishes’’, but also all 5 
Heavy components, such as mag- 

of the waveguide components 
which included diplexers, bends, " : netic amplifiers and transformers, 
horns, transitions, et are best mounted at a corner for 

From design and develop- cae 
ment through production of stiffness. 
complete antenna systems While tubes can be mounted up- 
Kennedy has your answers And 
when time is an important P : 4 
factor, Kennedy is unmatched. : trend in the test laboratory is to 


mount the tubes upside down. This 


right in a conventional manner, the 


permits components to be readily 
changed, and makes readily avail- 
able all tube socket pins for point- 
to-point measurements and wave- 
form checks. Most GT series tubes, 
such as the 6SN7 type, and all min- 
atures can be mounted upside down 
in any of the trays. Hot tubes, such 
as rectifiers and power pentodes, be- 
long on top 

In addition to the tangible ad 
vantages of reduced shop time and 


ANTENNA EQUIPMENT 


°Dp. S. KENNEDY & Co. 


COHASSET, MASS. — TEL: CO4-1200 i Appearance of ring oscillator as wired on 


fiber chassis for experimental work 


Want more information? Use post card on last page January, 1956 ELECT RONICS 





Using Ceramic Capacitors? 
Specify RMC DISCAP 


Heavy-Duty 


Temperature Compensating 


These DISCAPS meet all elec- 
trical specifications of the 
RTMA standard REC-107-A. 
Small size, lower self inductance 
and greater dielectric strength 
adapt them for VHF and UHF 
applications. Type C DISCAPS 
are rated at 1000 working volts 
providing a high safety factor. 
Available in six sizes in all re- 
quired capacities and tempera- 
ture coefficients. 


Type JL 


RMC Type B “Heavy-Duty” 
DISCAPS are designed for all 
by-pass or filtering applications 
and meet or exceed the RTMA 
REC-107-A_ specifications for 
type Z5Z ceramic capacitors. 
Rated at 1000 V.D.C.W., Type 
B DISCAPS cost no more than 
lighter constructed units. Avail- 
able in standard capacities be- 
tween 470 MMF and 40,000 


oo 


Type JL DISCAPS afford ex- 
ceptional stability over an ex- 
tended temperature range. They 
are especially engineered for 
applications requiring a mini- 
mum capacity change as tem- 
perature varies between —60°C 
and +110°C. The maximum 
capacity change between these 


extremes is only +7.5% of 


capacity at 25°C, 


High Voltage 


Special high voltage DISCAPS RMC Plug-in DISCAPS will 


The exclusive wedge design of 
the leads on these DISCAPS 
lock them in place on printed 
circuit assemblies prior to the 
soldering operation. ‘‘Wedg- 
Loc’? DISCAPS are available in 
capacities between 2 MMF and 
20,000 MMF in TC, by-pass 
and stable capacity types. Sug- 
gested hole size is an .062 square, 


are available in a wide range of 


capacities forcolor television and 


speed up production time in 
printed circuit operations. Leads 


are constructed of No. 20 tinned 
copper (.032 diameter) and are 
available up to 1!%”" in length. 
Manufactured in TC, by-pass 
and stable capacity types, Plug- 
in DISCAPS have all the elec- 
trical and mechanical features of 
standard DISCAPS. 


other electronic applications. 
RMC DISCAPS for deflection 
yokes insure the voltage safety 
factor required in this applica- 
tion. They are available in all 
capacities between 5 MMF and 
330 MMF. 


Write today on your company letterhead for expert engineering help 
— on any capacitor problem. 


DISCAP 
CERAMIC 
CAPACITORS 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


Two RMC Plants Devoted Exclusively to Ceramic Capacitors 


Want more information? Use post card on last page 
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PRODUCTION TECHNIQUES continued 


reduced chassis cost, these sim- 
plified fiber-chassis experimental 
techniques brought about unex- 
pected intangible advantages at the 
Jam Handy Organization. Most elec- 
tronic engineers are eager to prove 
out their paper designs, but are in- 


timidated at times by the prospect 


MASH MEU CLE ‘selamaiiniemnaneen 
for Microwave Systems 


Unequalled experience in the design and 
manufacture of both simple and complex 
test components makes Technicraft your 
best and most economical source of 
supply. 

Technicraft research has led to the 


Wien-bridge oscillator mounted on bot- 
tom of small fiber ‘ste tray 


development of new and better designs 
for such equipment as traveling detect- 
ors, slide tuners, movable shorts, stub 
tuners, VSWR calibrators and oscil- 
lating joints. 
Our field representatives will be glad 
to provide assistance or information to 
help solve your microwave problems — 
contact us at Thomaston. 
For complete details’ and characteris- 
tics ask for our specification sheets. 
Underside of Wien-bridge oscillator, 
showing potentiometers and tube 


in working up a conventional chas- 
sis. Many a good idea thus cools off 
and many a poor one is carried into 
the prototype and pilot model, be- 
cause it was never adequately bread 
boarded. 

Designers are less reluctant to try 
out a circuit idea when it is easy to 
whip together functional hardware. 
Checking out each design change 
saves engineering time and reduces 
the need for last-minute re-designs 
and field modifications. 

ECHNICRAFI|ABORATORIES A shielded chassis is often de- 
sirable for high-frequency applica- 
tions. It is planned to try out a 
1550 THOMASTON RD. © THOMASTON, CONNECTICUT copper-laminated fiber chassis that 
would permit point soldering of 

Designers and Manufacturers of Rigid and Flexible Waveguide Assem brackets and ground return leads. 
blies, Microwave Test Plumbing and Components, Waveguide Systems. A further experiment would in 
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OUTLAST 


UNHARMED 
BY VIBRATION, 
SHOCK, 
SHORT- 

CIRCUITS WITHSTANDS 
TEMPERATURES 
-—40°C to 

+ 160°C 


NO 


MAINTEN - 


ANCE 


OUTPERFORMS ANY BATTERY AVAILABLE IN 
U. 8. TODAY 


For the first time VOLTABLOC’S® hermetically sealed 
cells make practical the application of rechargeable 


batteries in electronic design. 


VOLTABLOC'S patented construction of sintered, 


nickel and cadmium plates compressed tightly in a 


SMALL 
DIMENSIONS 
BUT BIG 


PEAK RATINGS 


DISCHARGE 
RATES UP TO 
20 TIMES 


CAPACITY VERY FLAT 


DISCHARGE 


hermetically sealed, metal case is the secret. They 
cannot leak or gas—can be stored indefinitely in any 


state of charge or discharge. 


Their high quality and outstanding characteristics 
have introduced new standards of battery perform- 
ance and economy. Send today for complete in- 
formation on your specific applications. Write to 
SAFT Corporation of America, 2 Gregg St., Lodi, N. J. 


A COMPLETE LINE FROM 0.8 a.h. TO LARGEST 
PEAK DISCHARGE REQUIREMENTS. 


VOLTABLOC*— 
THE HERMETICALLY SEALED BATTERY 
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ERIE “1KS7 AGAIN/ 


TEMPERATURE STABLE 


Hi-K DISC CERAMICONS’ 


TYPE “H-A2— 


A NEW HUGH 
(‘N SIAEMLITY 


V 4 
NOT 7%%—NOT 5% 
ERIE OFFERS 3% 


MAXIMUM CAPACITY CHANGE over 
temperatures ranging from +10° to 


+85°C. on this new Hi-K dielectric. 


As a result of ERIE’s continued basic research in Ceramics, 
another outstanding Hi-K ceramic dielectric has been created 
from ERIE laboratories known as TYPE “H-A”. This dielec- 
tric exhibits the flattest temperature characteristic Hi-K ma- 
terial ever offered to industry at non-premium prices. 





+ 28° 736° -+45° + 55° + 65 + 75° + 85° 
TYPICAL TEMPERATURE CHARACTERISTIC 


TYPE “H-A” Temperature Stable Ceramicons are available in 
production quantities in any nominal capacitance value rang- 
ing from 150 mmf. to 4,250 mmf. with tolerances of + 10% and 
t+ 20%. Diameters of the “H-A” Ceramicons range . from 6” 
to 4”. Maximum thickness on all units is %»”. Available in 22 
gauge wire leads; also with 20 gauge wire leads or spade leads 
for automatic insertion in printed circuit boards. 


Because of their small size and convenient shape, the TYPE 
“H-A” disc is ideally suited for critical applications that for- 
merly required the use of expensive capacitors of other types. 


For further information write for ERIE Bulletin 449. 


ERIE. ERIE ELECTRONICS DIVISION 
ERIE RESISTOR CORPORATION 
ERIE PA 
er, 


NDON. ENGLAND * TRENTON 
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PRODUCTION TECHNIQUES (continued 


volve combining etched circuit tech- 
niques with the fiber chassis. In 
this way, the advantages of low 
cost, easy workability, shielding and 
printed circuit simplicity may all 
be possible at the same time. 

The fiber chassis is even being 
seriously considered for use as a 
permanent chassis. Its resilience 
makes it extremely resistant to 
shock damage and the inherent in- 
ternal damping of the fiber resists 
vibration. 


Producing Inkless 
Drawings for 
Etched-Wiring Patterns 


By DONALD F. PENNIE 

Klectrical Engineer 
Minnesota Kngineering Co 
Minneapolis, Minn 
IN TESTING various units of auto- 
matic assembly systems, etched- 
wiring layouts are often needed for 
test purposes. Where high ac- 
curacy is not necessary, engineers 
themselves can produce a _ satis- 
factory master drawing by apply- 
ing Scotch electrical tape to a sheet 
of glass. This eliminates a costly 
drafting operation and saves con- 
siderable time. Furthermore, 
changes can be made in a few sec- 
onds, as compared to the hours re- 
quired to move ink blots around on 
Bristol board or make new draw- 
ings. 

To make a typically simple cir- 
cuit by the tape method, the neces- 
sary tools are several sheets of 
Ye-inch to 4-inch plate glass, a few 
china marking pencils, Scotch tape 
(No. 471 and No. 33 work satisfac- 
torily), a sharp cutting edge such 
as a razor knife and a paper punch. 
Even more convenient are the strip 
and circle preforms recently made 
available for this purpose by W. H. 
Brady Co, of Milwaukee. 

A scale is selected (usually two 
times actual size). Paper cut-outs 


Example of paper cutouts for three- 
tube amplifier having power trans- 
former and selenium rectifier 
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INDIANA 
PERMANENT MAGNET 


SIC MAL Vee 


HOW TO MAGNETIZE 
PERMANENT MAGNETS 


MAGNETIZER 
POLE PIECES 
s 


ASSEMBLY 


i 


» \_JEzgL 


Magnetizing permanent magnets aft- 
er assembly into the product offers sev- 
eral advantages. Higher field strengths 
are obtainable. The magnetic field pro- 
duced in a loudspeaker, for example, 
using an Alnico V permanent magnet 
that has been magnetized after assem- 
bly, is about three times as great as the 
field obtained when the same magnet is 
magnetized before assembly. 

The unmagnetized magnets are eas- 
ier to handle and to assemble with 
other parts of the assembly. There 
is less contamination due to pick-up 
of magnetic particles. 

Magnetizing after assembly is also 
advantageous in such applications as 
watt hour meters, polarized relays, and 
permanent magnet motors. 


Using the Magnetizer 


Most commonly used magnets are 
of simple bar or “U” shapes, which 
may be magnetized with an electro- 
magnetic magnetizer in the user’s plant 

Fig. 1-A shows how a bar magnet 
should be positioned between the mag- 
netizer’s pole pieces. The square ends 
of the pole pieces are used toward the 
gap. The space between the pole pieces 
is adjusted so the magnet can be easily 
inserted and removed. Normally, only 
one to two seconds are required to fully 
magnetize the magnet. 


An assembly consisting of a bar-type 
magnet and soft-steel pole pieces 
should be placed with the magnet be- 
tween the magnetizer pole pieces as 
shown in Fig. 1-B. Positioning the as- 
sembly as shown in Fig. 1-C will not 
fully saturate the magnet. 

“U” shaped magnets and assemblies 
should be positioned as shown in Fig. 
2, with the tapered ends of the mag- 
netizer pole pieces used toward the 
gap. A meter or separator assembly 
would be placed on the magnetizer as 
shown in Fig. 2-B. 


MAGNET 


—— MAGNETIZER 
\ POLE PIECES 


| 
} 


ASSEMBLY 


When a “U” shaped magnet is tall or 
larger than the generally accepted set- 
ting of the magnetizer, the field pro- 
duced at point “X” (see Fig. 2-C) may 
not be sufficient to saturate the mag- 
net. In this case there are two accept- 
able methods of magnetization. One is 
to place the magnet with its side on the 
pole pieces as shown in Fig. 2-D. This 
allows the yoke of the magnet to be 
come magnetized. The magnet is then 
raised to the position in Fig. 2-C and 
again magnetized 

The other procedure is to stand the 
magnet on the magnetizer pole pieces 
with one or two steel blocks against 
each of its legs as shown in Fig. 2-E. 
The magnet (or assembly) is then 
magnetized three times: first, with both 
pairs of blocks in place; second, with 


THE INDIANA STEEL PRODUCTS COMPANY 


Valparaiso, Indiana 


WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS 
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published for industrial and consumer 


product engineers and designers 


blocks (a) removed; and third, with 
blocks (b) also removed. 

For a complete discussion of how to 
magnetize permanent magnets by the 
electro-magnetic method, write for a 
copy of Applied Magnetics, Vol. 2, No.3. 


Chesterfield? 


Cigarette manufacturers invest a great 
deal of time and money to bring you 
the best smoke possible 

Chesterfield is no exception . . and 
strangely enough, behind some of their 
recent efforts is an Indiana Permanent 
Magnet. You've probably read dozens 
of ads which say, “Chesterfield . . made 
the modern way .. with AccuRay.’ 

AccuRay is a machine, made by In- 
dustrial Nucleonics Corp., that checks 
and controls the making of Chester- 
fields. One of the basic parts of this 
machine is a contact meter-relay, man- 
ufactured by Assembly Products, Inc. 
And the heart of this relay is an Indi- 
ana Hyflux Alnico V magnet! 


Report on Indox |! 
Ceramic Permanent Magnets 


This recently published four-page 
technical bulletin, “Indox I Ceramic 
Permanent Magnets,” suggests factors 
to be considered during design calcula- 
tions, and discusses possibilities for 
new applications or improvements of 
existing ones. 

Also discussed are some 30 repre- 
sentative sizes and shapes available in 
sample quantities for immediate ship- 
ment. Ask for price list and Catalog 
15-A-l. 


INDIANA 
a 
MAGNETS 





PRODUCTION TECHNIQUES continued 


Taped wiring layout on glass 


of the components are made to this 
scale and shifted about on a flat 


surface within the limits of the 
desired board size until an optimum 
arrangement is achieved. The cut- 
Can outs are then tacked to the drafting 
board surface with masking tape, 


ene e a clean plate of glass is placed over 

meet your exact specifications them and a china-marking pencil 
is used to sketch possible wiring 

You can order from Precision in an infinite variety of sizes, shapes, routes. Different colors are some- 
times helpful for signal, d-c and 
60-cps paths. The work then be- 
comes a game of moving or rotating 


I.D.’s or O.D.’s and be sure of the finest quality and construction, 
plus uniformity throughout. You can specify kraft, fish paper, ace- 
tate, combinations, phenol impregnation, etc., whichever material is tube sockets and shifting resistors 
best suited to your particular application. and capacitors to minimize the 


Precision’s modern high production facilities and rigid manufac- number of jumpers. The pencil 


> . lines are sasilv ine 7 i 
turing control bring you all these advantages at lowest possible cost! ines are ea ily wiped off with 
cleaning tissue to make changes. 

When satisfied with the compo- 


PRECISION BOBBINS CUT COIL COSTS | nent positions and interconnections, 


the penciled plate glass is removed 


Request samples and Arbor List of over 2000 sizes. 


Eliminate rejects, waste, loss of time. Order | and a fresh glass placed over the 


. . . . aper cutouts, C : ormina- 
in any size or shape, plain or fitted with leads, Ppigelinaray its. Sonypome nt termina 
. a tions cut from plastic tape (or pre- 
slots or holes, Flanges cut to your specifica- ; 

z forms) are now placed on the fresh 
tion. Ask for samples and bulletin. glass over the final component lay- 
out. For example, 4-inch terminal 
circles of No. 33 Scotch tape are 
New England: Framingham, Massachusetts, Trinity 3-7091 placed over the ends of all resistor, 


Sales Representatives in: 


Metropolitan New York, New Jersey: 
Jersey City, New Jersey, Journal Square 4-3574 


Upstate New York: Syracuse, New York, Syracuse 4-2141 : F : 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1060 pacitor terminations are spaced on 
Indiana, Southern Ohio: Logansport, indiana, Logansport 2555 centers 4-inch apart or more, as re- 


capacitor and other axial-lead com- 
ponents. Small resistor and ca- 


California: Pasadena, California, Sycamore 8-3919 quired for Minn-A-Matic insertion 


Canada: Montreal, Quebec, Canada, Walnut 0337 machinery. Squares or rectangular 


terminations are used for larger 
eed Ma ON | 25,2008 Potentiometers an 
as 
transformers. 
2041 W. CHARLESTON ST. CHICAGO 47, ILL. When all tape terminals are in 
Plant No. 2: 79 Chapel St., Hartford, Conn place, the connecting strips are cut 
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parade 


Are you in step with the more progressive 

manufacturers of BUSINESS MACHINES—AIR- 

CRAFT—GUIDED MISSILES—ELECTRONIC EQUIP- 

MENT—who have approved and are profiting by the 

use of A-MP TAPER TECHNIQUE? 

There is still room on the A-MP TAPER TECHNIQUE Band Wagon for 

you to join the leaders. You, too, can increase speed of assembly, im- 

prove reliability, and save money by using A-MP TAPER PINS, TAPER TAB 
RECEPTACLES, TAPER BLOKS and TAPER TIPS. 

And you'll be “cheered on” by the many alert manufacturers of electrical and electronic 
components who have modified their standard products to help you enjoy the advantages of 
A-MP TAPER TECHNIQUE. 

Make it a MUST to specify A-MP TAPER TECHNIQUE in your PROJECTS for 1956. 


AIRCRAFT-MARINE PRODUCTS, INC. 


GENERAL OFFICES: HARRISBURG, PA. 


A-MP of Canada, Ud., Toronto, Canada A-MP—Holland NV .'s-Hertogenbosch, Holland 
Aircraft-Marine Products (G.B.) Lid., London, England Societe A-MP de France, Courbevole, Seine, France 
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SILVER —because of its superior 

electrical conductivity, its 

equally superior thermal 

conductivity, its excellent 
resistance to corrosion and its ready 
workability— is used in many different 
forms on a wide variety of applications in 
the electrical and electronic industries. 


As a leading fabricator of silver and its 
alloys, Handy & Harman has developed 
silver in many forms to meet the 


© Fine silver 
(wire & strip) 


© Silver anodes and 
grain for plating 


© Silver contact alloys 
© Silver powders 
© Silver flakes 
and paints 
© Silver brazing alloys 
© Special electronic 
solders 
© Solder-flushed 
silver alloys 
© Silver chloride and oxide 
© Special silver alloys 
fo your requirements 


industries’ needs. 

The list at the right is typical of the 
silver products readily available 

for your use. In addition, we are 
equipped to produce special silver 
alloys to meet special requirements. 
Our engineering and research 
departments are always ready to 
cooperate in solving your particular 
problems. 

Write us if you want information 
about the uses of silver and its alloys. 


OFFICES ond PLANTS 
HANDY & HARMAN 2" 
reovioenct & ft 
CmiCAGO. 11h 
CLEVELAND, ONO 
General Offices and New York Plant (of iene 
82 Fulton Street * New York 38,N. Y. 


10S ANGELES, CaLit 
TORONTO Canada 
MONTEEAL CANADA 
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PRODUCTION TECHNIQUES (continued 
from tape with the razor and added. 
Spacing and minimum width of 
these strips of tape depend on the 
current to be passed, coupling, ef 
ficient use of resistors for bridging 
and the necessary spacing to avoid 
bridging in the solder-dip opera- 
tion, 

Scotch No. 33 electrical tape is 


“asy to cut and work with, but is 


Examples of finished boards 


too stiff for sharp radii. Seotch 
No. 471 tape may be easily used 
for sharp radii, but bleeds if the 
tape is allowed to get too warm and 
may slip on the glass plate if laid 
down in a stretched position. 
During the final routing of cir- 


& 


Finished amplifier after soldering 
cuits the china-marking pencil 
sketch serves as a good guide. It 
will be found that a 4-watt resistor 
will nicely bridge two or three 
fe-inch parallel conduction paths. 
Ground paths serve as fairly good 
shields and unfortunately also as 
efficient ground loops. If the china- 
marking pencil sketch has been 
correctly drawn, rotation or shift 
of components rarely needs to be 
made in this third step. 

When conduction paths are com- 
plete, extra tape can be added 
where grounding is thought to be 
necessary or to widen areas which 
might become points of poor pat- 
tern adhesion. Tape wiring is 
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new 

iota 

magnetic 
ape 


ransport 
— 


the AMPEX FR200 for digital handling provides new performance 


Standards, new convenience features and an unmatched excellence of design 


NEW EASE OF TAPE CHANGE... 

The time saving feature of single loop threading is pro- 
vided by a lever which moves the idlers into a straight 
line. This arrangement eliminates chance of faulty 
threading by unskilled personnel. 


NEW MACHINE-TO-MACHINE TAPE COMPATIBILITY... 

All Ampex FR200 Tape Transports are manufactured 
to exact standards that permit tapes recorded on one to 
be reproduced on any other. Ampex-to-Ampex compati- 
bility is guaranteed — and at no extra cost 


NEW PLUG-IN HEADS TO MATCH OTHER 

TAPE TRANSPORTS... 

The Ampex FR200 uses self aligning plug-in head as- 
semblies. These can be furnished to match other digital 
or analog tape recorders to permit tape interchange. 
A second head stack for monitoring or “off-tape” parity 
checking can also be added if desired. 


FULL SPECIFICATIONS ON THE FR200 and description of 
its features and accessories are given in descriptive literature 


For your copy, write Dept. F 25389. 


HIGH-SPEED START AND STOP... 


On the Ampex FR200 the tape attains full speed or full 
stop within less than 5 milliseconds to provide high in- 
formation storage density. A remote control provision is 
provided, as well as pushbuttons on the topplate. 


NEW STANDARD OF EXCELLENCE... 

The FR200 brings to digital applications the reliability, 
durability and adherence to specification that have made 
Ampex Tape Recorders the most widely used in instru 
mentation 


NEW LOW PRICES BEGINNING AT $2675 

The base price of $2675 is for a complete FR207-TB 
tape transport, with 7-track head, for 2-inch tape op 
erating at 30 ips tape speed. Prices will be quoted on 
machines with other tape speeds, multiple speeds, other 
tape widths and other heads. 


994 CHARTER STREET 
NAA DEYN — ttowooo erry 
d MW bud cauronnia 


DISTRICT OFFICES: New York; Chicago; Atlanta; Dayton; Redwood City; Silver Spring, Maryland (Washington D.C. Area) 
DISTRIBUTORS: Radio Shack, Boston; Bing Crosby Enterprises, Los Angeles; Southwestern Engineering & Equipment, Dallas 


and Houston; Ampex-American in Canada 
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, zl -> PRODUCTION TECHNIQUES (continued) 
PRINT BY SILK SCREEN—> Ns 


ELECT 0 | | io bee: : easily removed or added at this 
RONIC | one ay 
CIRCUITS ; if pe The finished drawing is removed, 
: ee clamped in a frame against a white 
AUTOMATICALLY oo me : background and photographed con 
male : ventionally for the production of 
( Pate, ac P ee etched wiring boards. 


Under-Bench Wire Bins 


DECORATOR PRESSES-SERIES B 


@ The Silk Screen method is being widely accepted Model 

for preparing copper laminated plastic panels No 61224 = B1824 = B1836 
prior to etching printed circuits. General Deco- 

‘ orease: » roan ‘ ‘ | Sheet 

rator Presses put printe d circuits on an auto | Size 13x25" 19x25" 19x37" 
matic, high production basis. Bowed panels are | 
held flat by vacuum. Line contact impression and | speeds_—_ 1000 800 800 
accurate register give clean, sharp reproduction Upto perhr. perhr. perhr 
of fine lines. Controlled inking lays down a thick, 
uniform layer of resist. 


) st Write for complete information Floor-level view of under-bench wire- 
tame Utilizes a new system RESEARCH AND storing tubes 
for high apeed drying 
vi of inka, resists and SUPPLY COMPANY 
coatings by greatly accelerated evapo- 572 $. Division Avenue METAL tubes holding a complet e 
. , Michi : Bang : : 
* gation of solvents. i _ 1.) Grand Rapids 3 chigan selection of wires needed in Martin 


electronic assembly operations are 





fastened under the work tables. 
They provide a conveniently avail- 
able stock of wire for the operators 
on both sides of the tables. These 
simple aids have saved operators 
many useless trips to stock bins. 


Pre-Tinning Techniques 
for Etched Wiring 


3y L. J. MARTIN and M. J. VAVRA 


Weapon Systems Development 
Laboratories 
Hughes Aircraft Co 


precision, deep drawn Begnee Boress oe 


ONE operation which subjects an 


KOVAR etched wiring board to chemical 

contamination is that of plating 

eA RTS the etched circuit. Gold, nickel, 

rhodium and solder plating have 

—from 1/4” dia. and 3/a” been used on etched circuits to fa- 

deep, .O25 thickness cilitate soldering or improve con- 
Consult the Engineering Company for tacts. 


quality parts or sub-assemblies of steel, 


As a test of the effect of plating, 


aluminum, copper, brass, kovar, nickel comb test patterns were prepared 


anc 1, Fast, economical service on . : 
ers ; on phenolic boards and subjected 
long or short runs. The most modern 


, to solder plating in a _ lead-tin 
machines and micro-precision tools 


fluoroborate bath, followed by nor 


. assure highest accuracy. ; 
mal washing. After exposure to hu- 
| BB ites erie 
: 2 


. those of unplated control samples, 
THE engi CO., 27 WRIGHT ST., NEWARK 5, N. J. indicating negligible contamination 
f sex 


im aa sin from plating. It should be pointed 
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ELECTRONICS 


America’s Most Complete Line of Instrument Calibration Standards! 


Meets our need 
for GREATER 


ACCURACY! 


FROM ACTUAL EXPERIENCE BY 


International Business Machines Corp. 


he increased usage of electronics in 
has 
resulted in a greater need for accuracy in 


electrical 


the computing machine industry 


testing equipment, according 
to the manager of test equipment mainte- 
nance of IBM's Poughkeepsie plant 


‘Because our specifications require that 
any test equipment shall have twice the 
accuracy of the unit being tested, the finest 
meters have to be used, and these meters 
are constantly calibrated with the help of 
the two RFL Model 260B and 262B Cali- 
bration Standards in our testing depart 
ment, We've used them steadily since 1952 
both for inspecting meters and making 
up correction data for such 


test instru 


ments as polyrangers, laboratory stand 


ards, secondary standards and electric 


dynamometers 


Write for technical data and application information. 


Kadio Frequency 


Poughkeepsie, New York 


The advantage gained by in-plant cali- 
bration of electrical instruments using 
these console type Standards, which en- 
compass the full range of testing instru- 
ments, under controlled laboratory con- 
ditions, goes beyond mere convenience 
Their ease of operation, consistent cali- 
bration and high accuracy over wide cur- 
rent and voltage ranges are impossible to 
duplicate using individual testing equip- 
ment which must be moved from job to 
job throughout a manufacturing plant 


In addition to accuracy, each RFI 
Standard has many features which make 
rapid calibration procedure possible 
Where many instruments must be tested, 
it can be demonstrated that an apprecia 
able cost saving over older calibration 
methods will soon result 


LABORATORIES, INC. 
Boonton 3, New Jersey, U.S.A. 


£ 


January, 1956 


DESIGNERS AND MANUFACTURERS OF ELECTRICAL EQUIPMENT SINCE 1922 


Model 260C 


Calibrates DC electrical measuring 
instruments to direct reading accu- 
racies of 0.5% (0.25% using cali- 
bration charts) through voltages 
ranging from | millivolt to 1500 
volts and currents ranging from 1! 
microampere to 150 amperes. 


Net price $8,975.00 f.0.b. Boonton 


Model 261B 


Calibrates all types of AC meters 
to direct reading accuracies of 
0.5% (0.25% using calibration 
charts) over frequency range of 50 
to 1600 cps. Current range from 
1.5 milliamperes to 200 amperes 
voltage range from 75 millivolts to 
1500 volts. Output of electronic 
power oscillator has less than 5% 
total harmonic content at 60 cycles 


Net price $9,250.00 f.0.b. Boonton 


Model 262B 


Calibrates DC electrical measuring 
instruments to direct reading accu 
racies of 0.1% (0.05% using cali 
bration charts) through voltages 
ranging from 1 millivolt to 1500 
volts and currents ranging from 1 
microampere to 150 amperes 


Net price $14,300.00 f.0.b. Boonton 


aaaeaeeaasaeaneaneaneee 
Radio Frequency Laboratories, Inc 


§ Boonton 3, New Jersey 


Please send me complete information on all 
8 Instrument Calibration Standards 


Phone_. 


i 


State___. 





HYCON EASTERN 


a complete facility for 
DESIGN « ENGINEERING * PRODUCTION 


CRYSTAL FILTERS 


, pay ” pope ‘ %, yp 
Rate 
4 , "6 ; ; 


rae me Nh . Oe 


FREQUENCY RANGE: 10 kilocycles to 10 megacycles for all 
types of filters. 

BANDWIDTH RANGE; 0.01% to 14% of center frequency. 
APPLICATIONS: Carrier Communication Systems: Telephone Chan- 
nel Filters, Pilot Selection Filters, Telemetering Channel Filters, Teletype 
Channel Filters, Other Frequency Multiplexing Systems. Single Side 
Band Filters. High Selectivity Amplifiers. Noise and Sound 
Analysers. Carrier Current Systems. Harmonic Selection, 


Aywwnor NCEMENT is made of a new technique for 


the synthesis of crystal filters which resolves many of 
the problems heretofore associated with their design 
and production High initial cost and long lead time 
have been eliminated System design no longer need 
be compromised because of the limited number of 
existing filters. Filters can be produced on short notice 
in large or small quantities to meet exact performance 
requirements, Curves shown above suggest the wide 


variety of characteristics. Your inquiry is invited 


“HYCON EASTERN, INC. 


75 Cambridge Parkway, Dept. A, Cambridge 42, Massachusetts 


Want more information? Use post card on last page 


PRODUCTION TECHNIQUES continued 


out, however, that these boards did 
not have holes drilled in them which 
might have permitted entry of the 
electrolytes. The only machined 
surfaces were the outside edges, far 
removed from the circuit. 


> Dip-Soldering Isn’t Easy—One 
naturally thinks of dip-soldering in 
connection with etched wiring as 
a means of soldering many con- 
nections at once, without depend- 
ence upon a girl with an iron, as 
an attractive economic prospect. 
Reliable dip-soldering, though, is 
easier talked about than done. One 
can’t just stick component leads 
into an etched circuit with partially 
oxidized copper conductors, apply a 
safe flux, dip it in solder and hope 
for 100 percent reliable joints. 
Either a dangerously active flux 
must be used or other steps to in- 
sure wetting the etched conductors 
must be taken, such as pretinning 
or plating. 

Some workers have found a thin 
gold plate, a flash, to be adequate 
to insure tinning. Others prefer 
solder plating at least 0.001 inch 
thick. Though it has been shown 
that adequate washing avoids 
contamination from plating electro- 
lytes, plating tends to be objection- 
ably expensive, if for no other 
reason than the difficulty of inter- 
connecting the many isolated con 
ductors on a board. 


> Fluxing Problems—Pretinning 
with molten solder has obvious 
advantages over plating, but fluxes 
are required and so must be con- 
sidered as possible contaminants. 
The important differences between 
using fluxes for pretinning or for 
soldering components directly to 
untinned conductors are: the pre- 
tinning may be done with a heated 
roller or other similar applicator, 
which aids in breaking through the 
oxide better than with dipping; 
flux residues may be washed away 
more effectively after simple tin- 
ning than after covering a board 
with components. 

In general, the more active the 
flux the greater is its help in solder- 
ing. However, unless the residues 
of active fluxes can be removed, 
their corrosive effects are intoler- 
able. Many so-called noncorrosive 
fluxes have been tested. In one set 
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M. M. Hubbard, President, 
Hycon Eastern, Inc. 


Formerly Assistant Director, Lincoln Laboratory, 
M.LT. Participated in Lincoln 1952 Summer 
Study and made preliminary designs for detec- 
tion and communication systems for the Distant 
Early Warning Line, utilizing scattering tech- 
niques. 
Charles, Beacon Hill and Lamp Light studies. 


Participated in Projects Hartwell, 


A. J. Pote, Vice Pres., Chief Engineer, 
Hycon Eastern, Inc. 


Formerly Group Leader (Communications), Sys- 
fems Engineering Lincoln Laboratory, M.I.T. 
Completed detail system design of long range 
scatter communications for experimental Early 
Warning Trial; specified communication system 
details for operational Distant Early Warning 
Line. Participated in Projects Troy, Charles and 
Lamp Light studies. 


Photograph of the earth from 100 mile altitude 
Courtesy U. 5S. Air Force 


Not since the end of the 19th century when Mar- 
coni signalled a few miles over a radio circuit has Within the areas of Hycon Eastern, Inc. and its 
any development in the field of communications associates, Hycon Manufacturing Company and 
Hycon Aerial Surveys, Inc 
ple te facilities 


spe ify «¢ quipment for 


had the far-reaching significance of ionosphe ri¢ can be found com- 


Scatter 
“Beyond the Horizon” circuits 


transmission 
Signal 
SeVe ral hundre d mile S be yond the horizon « xhibit 


and tropospheric not only to design, engineer and 


as far as Beyond the Horizon 
Transmission System but to design Central 


Office Wire Networks 


Communication Traffic Density Surveys 


prope rties which mak« possible in long distance Connecting 


perform 


Aerial 
Surveys and Mapping to determine the most effi 


radio circuits, for the first time, degrees of reli 


ability equal to or better than wire circuits afford. 


cient routes for land lines and for various radio 
links such as UHF/SHF line of sight. After the 


To successfully exploit this new technique in 
necessary facts have been gathered there further 


practical application: fundamental knowledge 


and experience is imperative. The Communica- exists the experience to evaluate them and to 


ELECTRONICS 


tions Engineering Team at Hycon Eastern, Inc 
has had precisely this experience working with 
experimental and operational circuits and in the 
planning of complete communications systems. 


A COMPLETE 


HYCON 


75 CAMBRIDGE PARKWAY * 


January, 1956 


Want more information? Use post cord or 


specify practi al equipment with comple te inde 
pe ndence of judgrne nt necessary to create a com 
ple te communications system ¢ apable of fulfilling 


pres nt and projected needs. 


FACILITY FOR DESIGN OF INTEGRATED COMMUNICATIONS 


EASTERN, 


DEPT, A, CAMBRIDGE 42 °* 


last page 


SYSTEMS 


INC. 


MASSACHUSETTS 
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PRODUCTION TECHNIQUES 


of experiments these fluxes were 
applied to comb pattern test boards, 
a dip or roll tinning performed and 
the boards subjected to humidity 
exposure Except when these 
boards were thoroughly cleaned 
after tinning, serious insulation 
leakage was measured and visible 
corrosion generally was evident 
This indicated, contrary to a gen- 
eral belief, that these fluxes are 
not completely volatilized or de- 
composed to noncorrosive residues 
by the heat of soldering. Acceler- 
ated corrosion tests also were made 
by applying the fluxes to parallel 
windings of bare copper wire on 
glass rods and subjecting these to 
direct voltages and humidity. 


| Corrosion was evidenced by the for- 

0 | mation of copper salts. 
i Stearic acid-toluene and rosin 
alcoho] were found to be free of 


contaminating residues and there 


subminiature magnetic fore safe to use without subsequent 


cleaning to remove all traces of 


| their residues. Though the res 
storage elements by dalde af coresiive faces sana. be 
2 removed by thorough washing, one 
is inviting trouble from careless 
work. One also should beware of 
using these active fluxes with eye 
lets because of the danger of trap- 
ping corrosive residues beneath 
their heads 


small size e low power e rugged e reliable | . > Roller-Type Soldering Iron 


Ipoati i y ay . ryt Yr > rj 
New Epsco Magnetic Storage Elements also offer the advantages of high ratio of Pretinning may be performed with 


Type SR-11 are designed for airborne and storage elements to drive tubes. Wide heated solder-coated roller, either 


missile applications. Due to their ex- operating limits and encapsulated pack i used manually or mechanized for 
tremely low power requirement, they aging insure the ultimate in reliable i volume production. The construc- 
may be driven by either subminiature performance tion of a hand-roller containing a 
tubes or transistors SR-11 elements have an information i regulated heating element is shown 

Measuring only 44" x %" x 1%", these _ rate design center of 10 kc, with a practi He A thin 


uniform film of solder is 


new subminiature units are entirely suit- cal upper information rate of 15 kc. Peak \pplied and rolled onto the fluxed 
. a “ applied ant one ) » tne * 
able for mounting on etched wiring power per shifted “‘one’’ at design center an 
. boards, the conductors picking up 
boards. Epsco SR-11 storage elements is only 0.5 watts 
this solder film as they are heated 

INPUT 


°o } a 
INPUT wwys OUTPUT 
° ‘ z © 


Circuit Schemat« 


il 
4 


Typical Output Voltage Waveform 


Por full information on Epsco Magnetic 

Storage Elements, write for 

Engineering Data Sheets. 
Hand roll tinner. Cord does not kink 
because soldering iron is locked in fork 
of handle; copper roller rotates on and 
is heated by heating element of iron 


INCORPORATED 
588 Commonwealth Avenue, Boston 15, Mass. 
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er geo 


FIRE CONTROL RADAR 


--- adapted by Admiral. 


fo rise above present flight ceilings 


When present flight ceilings of military aircraft are again elevated, 
the fire control radar apparatus will be ready to rise with the 
planes. Admiral’s development work on the basic unit has elimi 
nated the need for pressurization to prevent voltage break-downs 
at extremely high altitudes. In solving this central problem, a host 
of vexing collateral problems have been eliminated. As developed 
and built by Admiral, the unit is compact, lightweight, and needs 
no bulky, expensive cooling system to dissipate internal heat 

Here is another example of Admiral’s many contributions to the 
science of military electronics. Exceptional facilities are available 
for research, development and production of electronic or electro 
: mechanical equipment. Address inquiries to 


Admiral Corporation 
Government Laboratories Division, Chicago 47, Illinois 


NOTE: NEW COLOR SOUND FILM on Admiral Automation available for showing 
to technical or business groups. Address requests to Public Relations Director, 
Admiral Corporation, Chicago 47, Mil. 
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LOOK TO Admiral FOR 
RESEARCH * DEVELOPMENT 
PRODUCTION 


In the fields of: 

COMMUNICATIONS, UHF AND VHF, airborne 
and ground 

MILITARY TELEVISION, receiving and transmit- 
ting, airborne and ground 

RADAR, airborne, ship and ground 

RADIAC + MISSILE GUIDANCE « TELEMETERING 

* DISTANCE MEASURING « TEST EQUIPMENT 

* CODERS AND DECODERS 


FACILITIES BROCHURE 
describing Admiral plants, 
equipment and experience 
sent on request 


ENGINEERS: The wide scope of work in progress 
at Admiral creates challenging opportunities in 
the fleld of your choice. Write Director of 
Engineering and Research, Admiral Corporation, 
Chicago 47, ill 





Comar Plug-In Relays simplify 
replacement, speed up servicing, 
permit faster assembly, eliminate 
wiring error. Safety covers protect 
against shock and dust. Ideal for 
use in vending machines, mobile 
communications equipment, elec 
tronic computors, automatic pin- 
spotters, testing apparatus, et¢ 
Maximum standard contact com 
binations up to 3PDT, (up to 
DPDT, UL). Also available without 
covers. Relays used are standard 
Comar components. Our engineers 
will show you how these plug-in 
types can best be applied to your 


requirements. No obligation. 


Send for details now! 


Omar 


ELECTRIC COMPANY 
3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 


PRODUCTION TECHNIQUES continued 


by the roller. This tinning opera- 
tion should be performed as soon 
as possible after the boards have 
been etched, cleaned and dried, so 
as to minimize oxidation prior to 
tinning. Subsequently, the tinned 
boards may be dipped in stearic 
acid, to provide flux for subsequent 
dip-soldering and to protect the 
tinned conductors from oxidation, 
if stored, 

For successful dip-soldering, it 
is essential that the solder wet the 
component leads, as well as the 
board conductors, Consequently, it 
is desirable to have these leads 
tinned with an eutectic solder and 
then coated with stearic acid. 
Component leads thus treated have 
dip-soldered well, even after two 


vears of open storage 


Split Induction Coil 
Heats Silicon Crystals 


By J. SoLep 


SPLIT induction coils are needed 
when the work piece is so shaped 
that it cannot be inserted into the 
coil. The usual design utilizes sep 
arate water cooling paths for each 
half, with a rubber connecting tube 
joining them. The halves are hinged 
to facilitate opening and closing 
Such a design results, however, in 


a heavy assembly. 


> Construction Details—The split 
induction coil was designed to main 
tain the close coupling and narrow 
heating zone of the regular single 
turn coil. A three-piece inner cop 
per ring, silver-soldered to the 
split copper tubing, supplies the 
current path. A slight bowing out 
of the copper tubing at both side 

provides room for sleeve joint 

which take vs inch thick, inch 


-_ 
Disassembled work coil, with O-ring 


seals attached to fixed ends 


RELAYS « SOLENOIDS « COILS « TRANSFORMERS + SWITCHES + HERMETIC SEALING 
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EARLY RESEARCH AND DEVELOPMENT EXPERIENCE with electronic IN USE TODAY, this huge nodding height finder was designed and 
location equipment at G.E. began in 1935 when this first system, developed by General Electric to be used with powerful search radar 
with an output of 1'4 watts, located planes up to five miles away. systems and is a major contribution to long-range aircraft location, 


How G.E.’s 20-year antenna background can 


help make your radar system more effective 


6 examples show experience in all areas of land- and ship-based antenna work 


To give you an outstanding for reliable, precision 6. One of the first combination antennas (allows both 

radar antenna equipment, General Electric backs modern search and elevation detection), the Navy’s SPS-8 was 

facilities with the know-how that comes from many years of designed and produced to give a precise beam pattern 

research, engineering, and manufacturing experience This extensive background enables clearer perception of 
For example, early research in electronic location equipment special engineering and manufacturing problems. It is the 

at G.E. began in 1935 and engineering and manufacturing element that helps give G-E precision antenna equipment the 

experience includes these six major areas efficiency and reliability to help make your radar system 

1. Stabilized bases to compensate for ship pitch and roll more effective. For more information, contact your G-E 

were built in large quantity with Navy antennas in World Apparatus Sales Office or use coupon below 

War II 

2. Small, portable systems for weather balloon tracking Mail to: General Electric Company, Section A223-2 

were developed and produced for the Army and Navy in 1948 Schenectady 5, ©. V 

3. Powerful heightfinding antenna, FPS-6XW1, de- 

veloped by G.E. for USAF in 1949, was an advancement 


| Please send me these two bulletins: 
| GEA-6279, Radar Antennas, Mounts, Components, and Acces- 
sories 
in long-range detection | GED-2494, G.E.'s Naval Ordnance Department Offers Complete 
4. Giant shipboard search antenna, largest in use | Engineering and Manufacturing Services 


today, was G-E developed and produced for Navy early ] For immediate project | For reference only 
warning ships Name 


Posit 
5. Long-range search antennas (FPS-7) were designed ee 


Organization 
and built by G.E. using advanced construction techniques 


Address 


| 
Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





@ Springs and wireforms take on some pretty queer shapes 
at times. They’re designed that way to do unusual jobs. 
However, many springs are unnecessarily complex in design 

they may do the job, but they cost too much. Here’s a good 
suggestion: 

When you have an unusual or “tricky” spring application 
let Lewis Engineers work with you. They have a wealth 
of experience to offer in helping you find the simplest, lowest 
cost answer to your spring problem. 

Lewis engineering experience is just one of the many 
“extras” you get when you make Lewis your source for springs. 
Whether it’s help in spring design, packaging springs for 
efficient assembly line handling, or simply a case of getting 
top quality springs at competitive prices—call on Lewis... 
springs and wireforms are our business. 


LEWIS SPRING & MANUFACTURING COMPANY 
2656 W. North Avenue, Chicage 47, Illinois 


8 e.4 2064 Oo 8 
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Coil in operation on floating-zone 
equipment for growing silicon crystals 


outer-diameter rubber O rings for 
effective water sealing 

In the fluating-zone technique for 
growing single crystals of silicon 
a necked quartz tube is em- 
ployed, around the necked section 
of which a separate induction coil 
vas formed, 

Small triangular copper project- 
ing ears are gripped by beryllium 
copper clips to develop pressure 
contact of the inner silver-plated 
conducting path. These clips slide 
on and off with finger pressure. 

The heating characteristics of 
the split coil are equal to that of the 
original single-turn coils. The prin- 


Twisting Insulated Wire 


A MECHANICAL wire twister which 
can be operated by one worker is 
used in Martin’s Baltimore plant. 
The device consists of a driving 
head powered by a slow-speed mo- 
tor, a stationary head with rotating 
pins for attaching the wires and a 
comb for leading the wires as they 
are being twisted. 

One end of each wire to be twisted 


The finest light springs and wiretormes of every type and material 


242 far re information? Use post card on last page 
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Extremely long life. ..with no maintenance 
oblems. Thousands of voltage /amperage com- 
inations available. Sizes from 11/16” square 

cells to giant 6” x 10” plates... Federal can 

provide a power rectifier for almost every type 
of industrial and military equipment. 


High-Voltage Stacks 


a -..; 


250 to 5000 volts/5 to 40 milliamps. Encased 
in paper, glass, Bakelite, nylon, or metal tubes. 
Simple fuse-clip mounting of ferrule terminal 
types. Also, hermetically-sealed types. Uses: 
CRT high-voltage supplies, photofiash, insula- 
tion testers, etc. 


High-Temperature Stacks 


For maximum operating life at ambient tem- 
peratures up to 150° C. A full range of voltage / 
current combinations for medium and high 
temperatures. Ideal for aircraft and military 
equipment, 


Rectifiers 


Selenium cells and stacks precisely manufac- 
tured, tested, and selected to assure a high de- 
~ of stability and very low reverse current. 

or use with saturable reactors, regulated DC 
power supplies, etc. 


Encapsulated Rectifiers 


Maximum resistance to impact, acceleration, 
and vibration. Complete protection from harm- 
ful atmospheric conditions. Other electronic 
components may be encapsulated with recti- 
fier to form a rugged, replaceable “potted” 
circuit, 


INDUSTRY and DEFENSE 


coox 70 Sodera/ 


FOR THE FINEST IN 
SELENIUM RECTIFIERS 


Selenium 
Contact Protectors 


Ea 


Extend contact life by over 1000 times. Used 
in inductive circuits to prevent erosion of 
switch contact surfaces ...to suppress arcing 
and rf transients. Minimum effect on re 

time. Hermetic sealing meets JAN specs. For 
relays, electromagnets, and telephone systems. 


LET US KNOW your AC-to-DC 
conversion problems. For further 
information on Federal Industrial 
Rectifiers, call NUtley 2-3600, 
or write to Dept. F-813 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION - 100 KINGSLAND ROAD « CLIFTON, N. J 


in Canada: Standard Telephones and Cables Mfg. Co. (Canada) Lid., Montreal, P @ 
Export Distributors: international Standard Electric Corp., 67 Brood $1., New York 
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Pioneering 
Leadership 


Federal is the original supplier of 
selenium rectifiers in the United 
States... leading the field in re- 
search, development and produc- 
tion. 


Facilities 
and Service 


Federal’s facilities can handle the 
largest and most complex orders 
.» satisfy the rush requirements of 
customer production peaks. Every 
order—large or small—is processed 
through a skilled engineering staff. 


Quality 
and Economy 


Federal’s modern fabrication 
methods, mass production, inten- 
sive quality control, and rigid test- 
ing assure a product of highest 
quality and greatest economy. 


A DIVISION OF 


LE 
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Custom PLAIN CORE HOLLOW CORE THREADED CORE SLEEVE CORE 


==.) \O\6\ 


TOROIDAL 1RON cue TUNING 
NSERT CORE CORE COIL FORM CORE CORE 


Regardiess of your requirement, we can supply a full 
line of custom iron cores in a variety of sizes and shapes 
for many applications . . . designed for your needs. 
Send us your problems. 


RADIO CORES, INC. 


aah cas Lille 


Mate Ones 


re 


* 


: 
5 


Ne, 


5 ‘i f , X 
Engineered ~ p \ % 
vn ” 


Economy ‘ 
Iron 


We originated the ways and means of providing 
ENGINEERED ECONOMY IRON CORES at money saving 
prices and from stock. Over 14 types are available to 
cover most insert and threaded applications 

* TRADEMARK 


Complete 
Engineering 
Service 


We are the world's largest producers of iron cores 
because we employ the largest, most experienced and 
most efficient engineering department to enable us to 
design, produce and suggest iron cores which will do 
the best job for you 


Write today tell us your problems 
you'll be glad you did 


PROMO mee Me Mts 


Want more information? Use post card on last page 
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Operator holds motor switch in left hand 
and comb in right hand as she walks 
ahead of twists 


is attached to the driving head 
The other end is fed through the 
comb and attached to the pins on 
the stationary head, The operator 
starts the mechanism with a re 
mote-control switch carried in one 
hand and leads the wires with the 
comb held in the other hand while 
walking ahead of the twists. At the 
end of the wire the motor is turne 
off and the twisted group removed 
from the machine. 

The device has saved 75 percent 
of production costs over hand-twist- 


ing operations. 


Self-Insulating Aluminum 
for Transformer Coils 


DEVELOPMENT of a method of wind- 
ing coils with aluminum foil or 
sheet which is insulated only with 
aluminum oxide has been = an 
nounced by Reynolds Metals Co., 
Louisville, Ky. A special anodizing 
process provides excellent insula- 
tion, making possible the new sys- 
tem of winding coils for use in 
power transformers and solenoids. 

lhe coils are wound spirally with 
the anodized aluminum foil or thin 
aluminum sheet instead of with 
conventional wire. Minimum wind- 
ing radius recommended is 4 inch. 
Sheet thicknesses currently being 
considered are 0.008 inch and 0.015 
inch, with 0.004 inch as a minimum 
for anodized insulation. 

In addition to cost savings, 
the method offers important ad- 
vantages in reduction of size, 
weight and resistance to heat. 

Aluminum can now be used as 
a conductor with no increase in 
equipment size, Spiral winding of 
the coils subjects the conductor in- 
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Designed to end the practice of in iH a p RF Wy ny t T ' de 
forcing communications sia oscillator iF 4 ‘ OW r ST a UE al S 
tubes into heavy-duty industrial serv- —v ~ 
ice, these new AMPEREX triodes are S ea J + : - ; CALL | v a Ss ' t NJ 3 v 
engineered from the ground up to the . ee 
specific requirements of RF power 
oscillator circuitry in industrial induc- as Re 
tion and dielectric heating installations. 

Their performance is virtually inde- 


pendent of the wide variations in load ma OSC | Be Vat es 


impedance encountered in industrial 
applications. 


Outstanding Electrical Characteristics — 
* low plate impedance 
* low mu 


* hi h transconductance 


TY sonetee “eiadaiioihy FOR OPTIMUM PERFORMANCE WITH FLUCTUATING LOADS 


. high efficiency under all 


loaded conditions 


. greater power into Type 6756 


cord . ‘ i 
hard-to-heat loads WATER-COOLED 
simpler circuitry eliminatir g 


special grid-current ‘ p , 4U kw dissipation 
regulation devices $435.00 
Outstanding Physical Characteristics — 
* thoriated tungsten filament. . 
for maximum life 
* extra-heavy-wall copper anode... 
. to absorb short-term overloads 
of double the maximum ratings 
* platinum-clad grid... 


... for stable grid-current operation 


* coaxial grid construction and 


— maximum 


powdered-glass stem... i . Type 6757 


mechanical strength 
* permanently bonded, flexible, 
heat-dissipating 
filament leads 


FORCED-AIR-COOLED 


15 kw plate dissipation 


$535.00 


. to eliminate failures due to 


contact resistance at terminals 


TYPICAL OPERATING CONDITIONS 
TYPES 6756 and 6757 


illator, Class C — Three-Phase, 
OK Weve Supply (Per Tube) 

ccs 
Fell ted oh tee No Load a 
DC Plate Voltage 12000 12000 1! fg volts . 
DC Plate Current 3.5 2.0 4 anes . 

DC Grid Voltage —1220 ~— in _ = 

RF Grid Voltage 2050. “Gial eee 


area ae 58 kilohms 
Plate Input 0 5.16kw 
Plate Dissipation 

fee 

L mpedanc: 

Plate Power Output 


ication information «~~ 
Detailed ee oe ed. Available At Your Local Parts Distributor 


AMPEREX ELECTRONIC CORP. 
. 230 Duffy Ave., Hicksville, L Island, N. Y. 
Retube with Amperex ee 


In Canada: Rogers Majestic Electronics Ltd 
11-19 Brentcliffe Road, Leaside (Toronto) 17 





20 
TO 


200 D.P. 


SPURS ° HELICALS . WORM AND WORM GEARS . STRAIGHT BEVELS 
LEAD SCREWS @ RATCHETS @ CLUSTER GEARS @ RACKS @ INTERNALS @ ODD SHAPES 


1021 


unique in design — rugged in construction 


GREEN 


PANTOGRAPH 
ENGRAVERS ! 
es 


THE NEW MODEL 106 
HEAVY-DUTY MODEL D-2 


The three-dimension- 
al bench Model 106 
cuts costs — en 
graves, routs, mod 
els and profiles, 
giving you expert 
results even by un- 
skilled workers. 


The Model D-2 heavy-duty two dimensional Pantograph 
is @ precision machine with a multitude of new features. 
Open on three sides, it permits complete freedom for 
engraving, milling, profiling large panels (up to 30” in 
diameter) or bulky pieces. Single, micrometer adjustment 
controls vertical depth of cut, automatically adjusting 
copy table with pantograph. Range of reduction ratios 
from 2-to-1 to infinity! Vertical range over 10 inches! 


For complete information, write to 


GREEN INSTRUMENT COMPANY 


Want more information? Use post card on last page 
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sulation to turn voltage only, and 
accordingly normal layer insula- 
tion can be eliminated. This saving 
in space, coupled with that derived 
from the use of the very thin 


anodic films for insulation and the 


oids in the completed wind 
accounts for the compactness 
the coils 

Further space savings are af- 
forded by the excellent heat trans- 
sties of the coils 
turn of the coil is ex- 
itside, no hot spots 
intered and cooling ducts 

ve eliminated 
The anodic coating, consisting 
of aluminum oxide—a chemically 
inert material and an_ excellent 
electrical insulator—reduces' the 
possibility of a coil’s burning out, 
ince the melting point of the 
anodic coating is higher than that 

of aluminum itself. 
Appreciable weight savings also 
are afforded by the new aluminum 
ils. In most cases, the coil weight 
is approximately one-half that of a 


compat able copper unit 


Basing Pencil Triodes 
with Epoxy Resin 
By DAvip LICHTMAN 


and 
BYRON G. WELLS 
ipplied Physics Staff 


Inatrumen Laboratory 
Wineola, N. yY 


FLEXIBLE wire filament leads on 
various uhf triode tubes were found 
to break easily and required solder- 
ing or elaborate terminations in 
order to connect to them. Leaving 
the leads too long resulted in the 
possibility of short circuits; on the 
other hand, clipping them. short 
caused difficulty in making connec- 
tions. For these reasons it was de- 
cided that a means of basing these 


tubes be devised. 


> Use of Sleeving as Mold—The 
first attempts consisted merely of 


Example of unbased tube 
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Relay Headers Ready for Assembly 


Relay Header Assembly intro 
moplified production technique 


r or pre ducing 


er the problem in mechanical assemblies, 

be complex Relay Headers, Multi-Headers 

haped to fit enclosures or cans, or Color- 
ded Terminal Plates with studs attached—you’ll find 


To the most economical solution to your assembly problem 


to the engu 
to the purchasi gent, iction Of oO ( Write for engineering assistance, data, prices and 
t paper work... tion control, r FREE copy of “Encyclopedia Hermetica”—a handy, 


HERMETI 


and attendat 
‘ 


reduction of parts inventoried : M lesk-top reference guide, 


Hermetic Seal Products Company 
ors 31 South 6th Street, Newark 7, New Jersey 
— California Associate: Glass-Solder Engineering, 


ria & fF ) FOREMOST 
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as small as 
the tube 
it cools... 


ACTUAL SIZE 


subminiature 


eae 
yy 74 


Here is the most compact centrifugal blower unit 
made... EAD’s high-velocity subminiature centrifugal 
blower is only 2%" long, weighs only 6 ounces, yet it can 
move 13 cfm of air at a velocity of 3,000 feet per minute— 
and the volume holds up at high static pressures. It is 
driven by EAD’s new one-inch diameter motor. The metal 
blower housing can be rotated to any position desired 

for maximum efficiency in cooling radar equipment, 
amplifier units, transmitter equipment, oscillators, and in 
other applications where high temperatures in confined 
areas demand miniaturized blowers with the highest 
possible performance characteristics. EAD’s subminiature 
blower units meet all applicable MIL specification, and 

low temperature rise makes them suitable for high altitude 
and high ambient temperature operation. 


10 @ 1.0” §$ @.2”" SP 
MAX. SP. 2.5 — 
RPM 70,666 “| 
AMPS — 
WATTS 16.6 


CAPACITOR 0.25 /220 completely new 
Mid/Volts designs can be 


WEIGHT : oP Seige eae engineered to meet 
(OUNCES) your special cooling 


MODEL NO. B2G6KH-C BIHIV-C needs. Write for 


complete information. 


FASTERN AIR PPEVICES 10 


SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD 


((. ff) 7 #, LA . ( . iG 


ny y 


CFM 


Modifications of 
standard models or 


THDUCTION MOTORS CENTRIFUGAL BLOWERS TACHOMLILR GENERATORS NS ALTERNATORS GLAR MOTURS 


3SB7 CENTRAL AVENUE © DOVER, NEW HAMPSHIRE 


ete ltrs a a ts 
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slipping a piece of Teflon sleeving 
over the end of the tube and filling 
the sleeving to the proper level 
with Araldite No. 502 (CIBA Co 
After the Araldite had set, the 
Teflon sleeving was removed, leay 
ing a plastic base with the two fila- 
ment leads projecting beyond 
Clipping the leads to a_ suitable 
length and tinning added to their 
rigidity. 

Better rigidity and mechanical 
strength were obtained when a pair 
of specially constructed tube pins 
were spotwelded to the hortened 
filament leads before basing. The 
heavier pins were stronger and 
looked better. 


> Use of Brass Mold——When it wa 
decided that the overall appearance 
and strength would be improved by 
the addition of a shoulder on the 
base, a new mold was designed. The 
new mold, which incorporated the 


shoulder design, had to be made of 


Based tube, with matching socket 
alongside 


a flexible material that could be 
slipped over the base once the base 
had hardened. The mold material 
decided upon was Arcoflex-B (Ap 
plied Resins Co.). A brass mold 
was prepared to cast the Arcoflex 
mold, 

[t was found that careful hand] 
ing of the Arcoflex was required; 
furthermore, to secure a clear, 
bubble-free mold, the Arcoflex had 
to be subjected to partial vacuum 


before it was poured 


Pouring Precautions—In pow 
ing the liquid from the can to a 
suitable container for pumping 
care must be taken to pour it down 
one side of the container to avoid 
trapping any air. After pumping, 
the same care should be exercised 
when pouring the liquid into th 
mold. A slow, careful curing pro 
ess will result in a mold that can 
be used again and again 

The new Arcoflex mold was set 
in place over the filament end of the 
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Electro-Snap Switches Can Be Adapted to Almost 
Any Job — Quickly, Easily, Economically 


Just choose the Electro-Snap Basic Switch that meets your elec- 
trical requirements, add the proper actuator — and presto! — 


you have a tailor-made precision 


switch that exactly fits your 


application. Electro-“Snap makes a wide variety of stock actu- 
ators to fit almost any requirement. And our engineering depart- 
ment is at your service if a standard combination “won't fill 


the bill.” 


For prompt action on your switching problems, send us a brief 
description and rough sketch of the switch you need. 


SUB-MINIATURE 
SWITCHES 
TYPE E-4 


ACTUAL 


Size 
5.P.D.T., 1 circuit; 5 


amps, 125/250 v. AC 
Operating force 

150 grams max. 
Exceptionally 
vibration-resistant. 
Special model E4-7 

is stabilized for 

— 65° to + 350° 

F. operation. 


TYPE S SWITCHES 
Series $1 


$.P.D.T., 2 circuit; 10 amps, 125 
250 v. AC/ 30 v. DC. Ind. Screw 
or solder terminals on ends or one 
tide of switch. Also available 
with reset button at bottom of 
switch or in Type $-100 Make- 
Before-Break Series where switch 
completes a new circuit before 
interrupting old one. 


Write for Data Sheet STN-1 


DOUBLE-POLE 
SIMULTANEOUS ACTION 


TYPE D-8 


D.P.0.T., 4 Circuit 

15 amps, 125/250 v. AC 

10 amps, 30 v. DC Ind 

Eight terminals and four separate cir- 
cuits which operate simultaneously per- 
mit switch to reverse 3-phase motors, 
replace expensive relays, etc. 


Write for Data Sheet DN.-1 


~ELECTRO-SNAP SWITCH & MFG. CO. 4220 West Lake Street, Chicago 24, illinois 
MANUFACTURERS OF A COMPLETE LINE OF PRECISION SWITCHES FOR INDUSTRY AND AVIATION 


Extension Leaf 
Actuator 


Push Button 
Actyator 


Toggle Actuator 
(Momentary or 
Constant 
Contact) 


_ 


a wv 
a = 


Extension 
leaf Actuator 


Leaf Actuator 


Roller Lever Roller Actuator 
Actuator 


Toggle Actuator 
(momentary or 
constant contact) 


Extension 
leof Actuator 


Roller Lever 


Roller Leof 
Actuator 


Actuator 


Push Button Actuators 


Leof Actuotor 


(Various button sizes available) 


Roller Leaf Actuator 


Double Toggle 


Actuator 


Push Button Actuators 
(Vorious button sizes available) 


Special Push Button 
Actuator designed fer 
fire control system 


HERMETICALLY-SEALED 
DOUBLE-POLE SWITCH 


Write for 
Data Sheet HJN.1 


a 


ern 


Type 12-4 


Teggle Actuator 
for 12-4 


D.P.D.1., 4 circuit 10 amps, 125/ 
250 v. AC/30 v. OC 


pec 


ea 





PRODUCTION TECHNIQUES continued 


FOR 
COMPLEX 


Tube in socket 


AUDIO tube. The tube was then mounted, 


anode down. The Araldite was 
FILTERS it) | weighed out with 1-percent black 
—— , coloring (No. E-340) and allowed 
/ to set at room temperature until 
Li KE , , all trapped air bubbles worked 
1 their way to the surface. Then, 
10-percent hardener (HN-951) was 
THIS ; : added and carefully stirred into 
; , the Araldite mixture, in order not 

to induce further bubbling. 
CALL ON ; The Araldite mixture was then 
poured carefully down one side of 
the mold (again, to avoid trapping 
air); when the desired level was 
reached, the tube and mold were 
C if i CAGO STAN DAR D baked at 70 C for one-half hour. 
The unit was then removed from 
@ Because Chicago Standard design and production the oven and allowed to coo! #0 oe 
engineers have built so many audio filters . . . of all types temperature. Gentle probing with 
. they can quickly solve your filter problem with a unit a small scribe helped to determine 
built to meet your exact specifications. ihe Siete ef narenees. | 
The Arcoflex mold was gently 


: . : Sd i” separated from the Araldite by 
Chicago Audio Filters are known for their sharp discrimi- eparated fro , ? 


nation, low loss, maximum output and unusually compact 
construction. They are effectively shielded in drawn steel When the mold was completely free 
cases, hermetically sealed, or with the famous Chicago from the Araldite, it was slid care- 
**Sealed-in-Steel”’ construction. fully off the tube and the rough 


stretching it away with the fingers. 


* edge was trimmed off the tube with 


‘ a sharp razor blade. The hollow 
ite Today outlining the specifications you require that remained was then filled with 
Your inquiry will receive prompt attention , : . 
: ' a few drops of the Araldite mix- 


ture, leaving a _ professional ap 
pearance. 


a typical unit is <li 
LOW PASS Cis, Having manufactured the tube 


bases, it was necessary to make a 


Fi LTE R L PF.2 ‘ . socket to match. 


Special small pins, with a turret- 


> Socket Molding Technique 


A stock unit for aircraft, amateur, 


police and other voice communication : 
equipment end and spring contacts on the 


type soldering connection on one 


Cut-off frequency, 3000 cps; other, were made up. These were 
Input impedance, 50,000 ohms: silver-plated and rhodium-flashed. 
Output impedance, 50,000 ohms; A 
Insertion loss 0.8 db.- 

Maximum input signal, 10 volts RMS; : 
Dimensions, 24" x 2Vg" x 1%" om, mounted in one part to support and 


Weight, 6Yy oz Gp align the other. Lead wires of No. 
ie . . ‘ 


20 plastic-covered wire were sol- 
® Stafeba dered to the pins before they were 


set in the mold and two small pieces 

CHICAGO STANDARD | _ fpor soies | of Teflon tubing were set over the 
Roburn Agencies contact ends to keep the pins free 

TRANSFORMER CORPORATION 431 Greenwich St from the surrounding Araldite 


ADDISON & ELSTON * CHICAGO 18, ILLINOIS New York 13, N. Y 


mold was constructed from 
Teflon block and aligning pins were 


The entire mold was greased with 
a thin film of Dow Corning No. 7 


Want more information? Use post card on last page January, 1956 ELECTRONICS 





It’s a question that’s been asked over and 

over again, and usually we’ve answered at once 
... yes, Ampli-Film can. Sometimes, however, we 
couldn't answer until we made tests. 

Then invariably we found that 

Ampli-Film could perform under the 

specified conditions. We learned, too, 

that Ampli-Film has more applications 

than we ever imagined! 


-FILM do this?’’ 


That's why we say 


4 
Vnypl-ri.m IS THE ALL-PURPOSE 


DIELECTRIC 


Ampli-Film is insoluble, incompressible and jnert. That is, it is not 
affected by acids or organic solvents .. . undergoes no 

distortion under high temperatures and pressures... can readily be 
bonded by adhesives... is free from pinholes and flaws. . . 

is easy to handle and fabricate. 


Write for the Ampli-Film Handbook for further 
details on the Dielectric and how it is used in 
A-MP’S Capitron™ Capacitors, Pulse Forming 
Networks, Power Packs and Pulse System 
Packages. 


AIRCRAFPT-MARINE PRODUCTS, INC. 


chemicals and dielectrics division 


155 Park Street, Elizabethtown, Pa. 


—_ —_ A-MP of Conade, itd., Toronto, Conada  A- MP —Holland N.Y. 's Hertogenbosch, Holland 
Trademark 


Aircraft-Marine Products (G.B.) Lid., London, England Societe A-MP de France, Courbevole, Seine, France 


ae ae re ne 
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Shown with Cover off — approximately '/, Size 


ALTITUDE POTENTIOMETER 


THe TRANS-Sonics® Type 1067 Pressure Operated Potentiometer pro- 
vides a linear voltage ratio versus altitude output. Input impedance is 
10,000 ohms. Maximum voltages up to 100 volts can be obtained so this 
Altitude Potentiometer can be used without amplifiers in applications 
such as: 


a) Varying servo loop gain as a function of altitude. 
b) Modulating the subcarrier oscillator of telemetering systems. 
c) Recording and indicating altitude remotely. 


Accuracy and interchangeability including effects of nonlinearity, hys- 
teresis, stiction, and friction are within a band +0.01 VR of the nominal 
line, Voltage Ratio is 0.55 at —400 ft. and varies linearly with altitude to 
1.0 at 50,000 ft, This linear-with-altitude relationship is obtained from the 
linear-with-pressure mechanism by shaping the electrical output with 
additional resistors across tapped sections of the potentiometer winding 


The Type 1067 Pressure Transmitter is an example of an instrument which 
PRANS-SONICS, INC, designed for a specific application and produces in 
quantity and on schedule. Similar instruments, but having a linear-with 
pressure Voltage ratio output, are offered for applications such as telemeter- 
These units have potentiom- 
eter coils with multiple taps connected through a convenient, accessible 
terminal board to a connector, 


ing, recording, and experimental development 


Write for Multi-Tap Potentiometer Bulletin 


For Transducers See Trans-Sonics”’ 


ILI Il Iuc. 


Ey FOREST STREET * BEDFORD, MASSACHUSETTS 


Want more information? Use post card on last page 


PRODUCTION TECHNIQUES 


silicone grease. This permitted re 
moving the base easily when the 
Araldite had set. 

In using this mold, additional 
precautions must be taken to avoid 
the formation of air bubbles. While 
mixing the Araldite, the mold wa 
preheated at 70 C for about one 
half hour. The Araldite was then 
poured in slowly down one side of 
the mold to avoid air pockets 

After the unit was baked at 70 ( 
for one-half hour, it was allowed 
to cool to room’ temperature 
The mounting screws were removed 
from the mold, and the upper poi 
tion of the mold was lifted away 
By applying downward pressure 
against a hard surface, the align 
ing pins exerted a similar pressure 
on the socket pins, causing the tube 
base to rise out of the mold. The 
aligning pins and the small Teflon 
sleeves were then removed and the 
remaining kerf (or flash) was re 
moved with a sharp razor blade. 

Because of the design of the 
mold, the pins are recessed into 
the socket. Thus, when the tube is 
plugged into its socket, there is no 
exposed metal and complete insula- 
tion as well as handsome appear- 
ance are achieved. Tubes having 
these bases have been used at fre- 
quencies up to 1,000 me with no 
deterioration of operation 


Aluminum Hole-Filler 


A PUTTY 
imately 80-percent powdered alumi 


consisting of approx 
num and 20-percent plastic, known 
as Deveon F, can be used for fill 
ing undesired holes in aluminum 
and steel castings, as well as to 
build up worn sections 

Adherence to aluminum, steel, 
bronze, brass and cast iron is ex 
cellent. It will bond to a flat sur- 
face and can be machined to a 
feather edge. It is not necessary 
to undercut the metal or treat it 
in any special way. No volatile 
solvents or thinners are used, 
hence there is no shrinking or pull 
ing away during the 2-hour harden 
ing time in air. 

The hardener furnished with the 
material is simply added and mixed 
with a screwdriver or a nail, The 
manufacturer is Chemical Develop 
ment Corp., Danvers, Mass, 
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with all these measurements 


ELECTRONICS 
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offers complete versatility 


How often have you put together a breadboard setup of a pre-amplifier, post- 
amplifier, attenuator, power supply, output indicator, bias control and the rest 
of the haywire needed to make the multitude of measurements which require 
an intermediate frequency receiver? 

AlL’s engineers did it often enough to force the design of a single package 
for their own use. As a result, the type 130 Receiver is an engineer's design 
for engineers’ use. 

The AIL Type 130 Precision Test Receiver is a versatile instrument combin- 
ing a high-gain, low-noise-figure i-f receiver and a secondary standard of 
attenuation. It is designed to operate from the i-f output of a wide variety 
of standard microwave mixers. In combination with such mixers and a suitable 
local oscillator, the Receiver becomes a sensitive detector of microwave energy. 
It can be used wherever accurate measurements of the differences of r-f or i-f 
power levels are required. 

The complete AIL Type 130 Precision Test Receiver is priced at $1,350.00 
The standard model is available for 30MC use. Prices on models operating 


at other frequencies will be provided on request. F.O.B. Mineola, N. Y 


AIRBORNE 
INSTRUMENTS 
LABORATORY 


160 OLD COUNTRY ROAU, MINEOLA tL 1. NY 
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74 New Products and 70 Manufacturers’ Bulletins Are Reviewed 


. Control, Testing and Measuring Equipment Described and 


Ilustrated 


TRACE CRO 


presents multichannel data 


ELEC- 
Rd., 


SOUTHWESTERN INDUSTRIAL 
TRONICS CO., 2831 Post Oak 


DELAY LINES 


Mode! MO24 trace 
cro presents multichannel informa- 
tion on a 21-in. picture tube for 
direct viewing. 


Houston, Texas. 


>» Method 
mation is 


of Presentation—Infor- 
presented by intensity 
modulation of a 5,000-cps raster. 
The raster method results in fre- 
quency response useful to 500 cps 
on all 24 traces with only a single 
electron gun, Each trace may cross 
over other traces, and is limited in 
amplitude only by the size of the 
crt. A position control is provided 


for each trace. A special window 


are hermetically sealed 


PCA ELECTRONICS INC., 2180 Colo- 
rado Ave., Santa Monica, Calif., has 
released a complete range of stand- 
ard single-stick hermetically sealed 
delay lines. The units are in round, 
0.4 in 
pacitor 


o-d, brass tubing with ca- 
They com- 
mounted in a 


end-seals are 


monly fuse-clip or 
with a cable-clamp., 
> Designs—-Three general designs 


are available in each impedance 


level and delay time. One design 


DIGITAL UNIT 


emphasizes maximum delay per cu 
in., With a fair rise time. The sec- 


interval timer and counter 


RANSOM RESEARCH, P. O. Box 882, 
Pedro, Calif. The functions 
of several digital instruments have 
into one portable 
the Digitac model 
interval timer and 


San 
been combined 
instrument in 
1500 digital 

counter. 


254 


The instrument contains 10 plug- 
in decade counters arranged in two 
banks of five each. It will count 
up to 10 billion at a rate not exceed- 
ing 100,000 per sec. Timing capac- 
ity is 10 psec to 100,000 sec and 
timing increments may be preset 


. Recent Tubes and Components Are Covered 


control permits a portion of the 
sweep to be accelerated for careful 
examination. 


> Auxiliary Unit—The event pre- 
selector puts 0.1 and 0.01-sec tim- 
ing lines over the scope, and trig- 
gers the sweep after an adjustable 
delay period following the initial 
pulse. This feature is especially 
useful when the MO is used as a 
monitor for 24-channel magnetic 
tape recordings, such as those used 
in seismograph work. 


> Prices—The com- 
plete with power supply, is $6,000. 
The event for 
$1,500. 


oscilloscope, 


preselector sells 


ond combines moderate delay per 
cu in. with good rise time. The 
third emphasizes fast rise time, 
with a low delay per cu in. 

All designs are miniaturized and 
are commonly used for delaying 
video pulses, pulse shaping, gating, 
storage of information in comput- 
ers, time standards in count-down 
circuits, synchronization of wave- 
forms, time-modulation, generation 
of waveforms, and high-impedance 
connecting cables. 

Prices range from $10 each to 
$7.10 each, depending on quantity 
ordered. 
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Here’s a Sylvania tube development 
that can make an immediate improve- 
ment in your color TV chassis tube 
The 6BJ8 has 
two diodes and a low mu triode with 


complement and layout 


three separate cathodes 
ee + 
— 
6818 Double-diode 


> Double Triede 


Thus, with a single miniature package, 
you can achieve phase splitting plus 


horizontal oscillation, or any other low 
mu triode function. Prior to the develop- 
ment of the 6BJ8 the need for independ 
ent cathodes in phase splitting called for 
at least a double diode with separate 
cathodes and half a double triode to 
accomplish this same work 


In some circuits the diodes may be 
used for phase comparison. For applica 
tions where two diodes and a high mu 
triode are needed Sylvania offers the 
type 6BN8 which also has the three 


¥SYLVANIA 


LIGHTING + RADIO > 
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ELECTRONICS - 


Want more informe 


TELEVISION - 


n last page 


cathode construction of the type 6BJ8 
The versatility of these tubes can intro 
duce improvements in new black and 
white TV designs as well as color 


Sylvania can supply all your color TV 
tube needs with these important types 
3A2 miniature half-wave rectifier 
3A3 I-9 half-wave rectifier 
5V3 full wave vacuum rectifier 
6BK4 sharp cutoff beam triode 
6CLS5 I-12 Beam power amplifier 
6C 14 miniature pentode video amplifier 


Write for complete details 


SYLVANIA ELectric Propucts Ine 


1740 Broadway, New York 19, N. Y 
Jn Canada: Sylvania Electric (Canada) Ltd 


University Tower Bidg., Montreal 


ATOMIC ENERGY 


255 








at any value in 10 psec steps within 
that range. 


> Uses 


aS a 


Mode! 


lab 


1500 be used 


instrument 


may 


to measure 


GAGE CONTROLS 


employ no 


VACUUM ELECTRONIC ENGINEERING 
Co., 86 Denton Ave., New Hyde 
Park, N. Y. Types RG-2 and RG-3 
ionization gage 
from 1 
mm Hg. 


controls measure 
to 2 


Performance 


pressures micron 
10 
mainly to an ion current amplifier, 
employing 100 
feedback, similar to those used in 
Amplifica 
tion is independent of variations in 


is due 


percent negative 


electrometer amplifiers. 


tube and component characteristics 
and as a result, periodic adjustment 
of circuit calibration is entirely un- 
checking of 


necessary. Constant 


PULSE TRANSFORMERS 
with 





CAMERA SWITCHER 


time, frequency or events; as a 
counting measuring device in 
process control and other types of 
automation; as an integral part of 


a computer; and as a test instru- 


or 


bridge circuits 





The feed 
back insures linearity through the 


zero is also eliminated. 


ferrite cup cores 

TECHNITROL ENGINEERING Co., 2751 
N. Fourth St., Philadelphia 33, Pa. 
The new M series of pulse trans- 
formers measure only 0.44 in. in 
diameter by 0.56 in. long. They can 
be wound to cover a range of pulse 
widths from 0.05 psec to 2.0 psec. 
The transformers weigh only 4 
grams and are completely encap- 
sulated for protection. 


for industrial tv systems 


GENERAL PRECISION LABORATORY, 
INC., 63 Bedford Rd., Pleasantville, 
N. Y. Model PD-133 camera switch- 
ing unit permits operation of four 
PD-150 tv cameras from a single 
camera control unit. Switching 
units may be cascaded to provide 
pushbutton selection of any num- 
ber of cameras. Price of the PD- 
133 is $1,430, 


> Automatic Sequential Switching 

With the motor 
driven timer or a ther- 
mal activated relays, it is possible 
sequential 


addition of a 
series of 
automatic 


to provide 


switching of any number of GPL 


256 


cameras thus providing completely 
automatic remote surveillance of 
an automated production line. 


ee EH 








ment for maintenance of telephone 

carrier and other communications 

and electronic equipment. ® 
Weight is 25 lb, and the unit sells 

for $795. 


entire pressure range. 


> Prices—Catalog RG2-R- gage 
control (smallest reading 2 « 10 
mm Hg) sells for $397; and the 
RG21-R (smallest reading 2 10 


mm Hg), $447. These prices are 
for panel units suitable for mount- 
ing in standard The same 
units in a cabinet are priced at $28 

The RG3-R and RG-31-R 
circuits are similar to the RG2-R 
and RG21-R, respectively, but are 


racks. 


more, 


provided with a two-station thermo- 
couple gage control, with separate 


output meter. Prices for these two 


units are $502 and $552. Again, 
cabinets are $28 extra. 

Specially designed ferrite cup 
cores make it possible to wind 


transformers of this size covering 
a wide range of applications in 


transistor and tube circuits. 


> Prices—For three winding and 
two winding types prices are $8.50 
and $8 each, respectively, for quan- 
tities of 1 to 3; $7.50 and $7.15 each 
for lots of 4 to 10; $6.75 and $5.85 
each for 11 to 50; and $6.25 and 
$5.45 each for 51 to 100. 


Preset control of gain, blanking, 
for 
camera, plus current regulation of 
electrical focus and camera heater 
circuits, makes reliable pushbutton 


beam, target and focus each 


or automatic sequential switching 
of a multiple camera system pos- 
sible, 


CAPACITORS 
miniature and subminiature 

CAPCON, INC., 25 Willett St., New 
York 2, 
complete line of miniature and sub- 
miniature capacitors of all types. 
They for 


N. Y., is now producing a 


are ideal applications 
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SWITCHING. 


This new Electro Tee Precision 
Selector Switch is ideal where 
miniature size, low friction torque, 
high accuracy, and low electrical 
noise at high speeds are 
requirements, Simplified circuits 
and long service life recommend 
it for a wide variety of uses 
including sampling, pulse 
generation for precision 
measurement, telemetering and 
strain gage applications, in aircraft, 
missiles, servos, « omputors, ete. 
Switch design incorporates many 
exclusive features that have gained 
industry-wide acclaim for Electro 
Tee precision slip rings. 


commutators and brush blocks 


CALL OR WRITE 
FOR ILLUSTRATED BROCHURE 


&% or 10 position switches in 
standard size 10 synchro 
housings are available for 
immediate delivery; other 
circuit combinations 
supplied to specifications. 


Electro Tec 
Corp. 


SO. HACKENSACK 
NEW JERSEY 


Tel.; HUbbard 7.4940 





Corning Fixed Capacitors are alternate layers of conductor 
and dielectric sealed under heat and pressure in a glass case 
of same composition as the diclectric, Result is a monolithic 
structure, Shown actual size are four standard pigtail types 


‘renee ss Oe NS oe 
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CORNING FIXED GLASS CAPACITORS 


... Stable, rugged, miniaturized 


Corning Fixed Capacitors assure ex- predictable circuit control. (B) Dissi- 
cellent moisture resistance, high tem- pation factor is not more than 0.1% 
perature operation, and extremely high at | kilocycle. 
reliability. Now in mass production, 
these capacitors are available at at- 
tractive prices. 


Operating Temperature—Standard 
temperature range of —55°C. to 4 
85°C. can be extended to 150°C. with 
Check these features of Corning Capacitors — derating. Units available to Military 
The Dielectric—-A homogeneous, scien- Specification MIL-C-11272A. 
tifically produced continuous ribbon 
of glass; no foreign inclusions, no 
cracks, no imperfections. 


Miniaturization—The illustration above 
shows four standard pigtail types of 
Corning Fixed Capacitors actual full 
size. We can pack a lot of capacitance 
into a small space. The CY 10, for ex- 
ample, measuring “e6"x%Qi"x%" is 
live metal foil plates; (3) the pigtail available up to 240 uuf at 300 VDCW. 


wire leads—bright, clean and ready to The CY30 is available up to .01 uf at 
solder, No potting materials, no im- ,:00VDCW. 


pregnants, no mechanical slips, no 
plastic cases. Corning Fixed Capaci- 
tors are fused together into a solid, 
strong, monolithic block. To affect o1 
change their excellent electrical char- 
acteristics, you would have to mechan- 
ically destroy the capacitor. 


Construction—Only three simple ele- 
ments: (1) The glass dielectric and 
case of identical composition; (2) ac- 


Tolerances—The standard tolerance 
for capacitance is 10%. Units are 
also available in 5, 2 and 1% toler- 
ance. 

We would like to send you addition- 
al information, prices, and samples 

We invite discussion of variations 
you might need for custom applica- 
tions, and we manufacture many spe- 
cial types of capacitors. Write, wire, 
or phone us. 


Electrical Characteristics—(A) Tem- 
perature coefficient is +140*%25 
ppm/°C. over the range of - 55°C. to 
+ 85°C. Variation of TC at any given 
temperature between individual units 
is less than 15 ppm. The TC remains Other Corning Capacitors 
the same after repeated cycling. The Medium Power, Transmitting 
capacitance drift is less than 0.1% Subminiature Tab Lead 

and usually less than the error of High Capacitance, Canned 
measurement. This means reliable, Special Combinations 


vf CORNING GLASS WORKS «+ CORNING, N. Y. 


Electronic Components Department * 94-1 Crystal Street 
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NEW PRODUCTS (continued) 


where space is severely limited. 


> Available—The tiniest capacitor 
most suitable for any given applica- 
tion can be supplied by the com- 
pany. This includes the following 
types: paper, metallized paper, elec- 
trolytic, mica, ceramic, and all the 
film dielectric capacitors such as 
Mylar, Teflon and polystyrene. 

The capacitors are available in 
all capacitances from 0.1 pyf to 500 
pf, and in capacitance tolerances 
from 0.1 percent to 20 percent. 
Units are furnished in voltages 
from 3 v to 1,000 v. Operating 
temperature ranges are available 
as specified, from —65 C to +200 
C, without derating. 

Units can be supplied cased or 
uncased, flat or round. Leads can 
be positioned radially, axially, for 
plug-in or in any other required 
position. 

Prices are determined by quanti- 
ties ordered of a particular rating 
and tolerance required. 


PARABOLIC ANTENNAS 


with multi-element grid 


MARK Propucts Co., 6412 W. Lin- 
coln Ave., Morton Grove, Ill, an- 
nounces a new series of parabolic 
antennas for the 890-960 me and 
450-470 mc regions. At 960 me 
three models are available: P-942, 
P-972 and P-9120 are 42 in., 6 ft 
and 10 ft in diameter and produce 
gains of 15, 20 and 25 db respec- 
tively over a dipole. At 460 mc two 
units are available: P-472 and 
P-4120 are 6 ft and 10 ft in dia- 


For additional information on all items on this page, use post card on last page. January, 1956 — ELECTRONICS 





501; TIME-RATE INDICATOR 
Frequency Measurements 0 cps t 
Period Measurements |0p sec t 
28,000 hours 

Recorder Output; Timing Pulse Output 
Heterodyne Outputs 
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502; PREDETERMINED COUNTER 
Input Sensitivity 
AC: 120 millivolts rms 
OC: 3.5 volts. 
Predetermined Pulse Output 
Pulse Train Output 
100 ke Oscillator Output 


Here,.are four late del precision 

instrurmefits from LFE tavhelp you solve 
¥ 

your protiems in research, productior 


‘ 
test and development Vs ie 


lHiesModelb@! Time-Rate Indicator, a | 6 
meydeycle digtttiMreqyency meter. Also 
measures time intervaleperiods, ratio 
“and fotals at the turn of & swatch The 
Mode! 502 Predetermined Counter cou. |: 
~ to a predetermined number of pulse 
503; DIGITAL MULTITESTER % -and gives a control signal output, Use- 
elit a. bleh cy A © to! for enitomalic packaging, control of 
a) y aichineg steoo!s generat of precision 
Misys Grid so forth. The Model Sim 
p metndineesy 2 = oe >) Digital wate the challenging digi 
Say “te meter which measures at ondedé 
 “yo)fages and resi stances to néw. aceu 
rdeies. The Model . Recorder, 
desighied +: use with Model@ 58} at 
50g etd. LFE plug-i scale 
reckiings gontinuously 
Yi oe second 





oe iWiore™ specifications, and details 
Sabet @aéh of these four outstanding 
bpenormers “write for our free informa 
We bulletins.and the nom e of the LFE 

504; DIGITAL aecOnDen 


Lacineerin 9 Rex ae itive nearest you 
nema a tat cert = ver c.) 
4to “6 per minute, or monval ° ‘ 
put Requirements: Normally wired t 
accept code voltage outputs from LFF 





scalers in the f wing order 


LABORATORY FOR ELECTRONICS, INC. 


75 PITTS STREET * BOSTON 14, MASSACHUSETTS 
ONTACT ANDREW S&S. SZUCS, IN 50 BROAI 


_ r ] Want more information? Use post card on last page 
anuary, 





Sierra 166 Carrier Systems Impedance Meter 


New Sierra Model 166 is specifically de hot” lines. On low noise level laboratory 
signed for measurements on high Noise circuits, the instrument measures imped 
level power and telephone lines and cit ance using a standard vacuum tube volt 
cuits where conventional instruments are meter as a detector. Under less ideal 
ineffective. Covering all freque ncies from conditions, impedance may be measured 
40 ke to 400 ke, it can be used with signal conveniently by using a frequency sele« 
sources ranging in output from ‘4 to 1600 tive voltmeter (such as Sierra Models 
voltamperes 101B, 104 or 108) as the detector 


Model 166 is ideal for determining im Brief specifications of new Model 166 are 
pedance vs. frequency characteristics, and given here. Please write for complete data 
its wide impedance range permits use on Impedance Meter and Sierra Carrier 
(through series Coupiing Capacitors) on Frequency Selective Voltmeters 


TENTATIVE SPECIFICATIONS --MODEL 166 


Frequency Range: 0 ke to 300 ke 
Inductive Reactance Range, X/: 0 to 3000 ohms at 100 k« 
(X dial reading) f, 
Ata given frequency fan f Xy 
100 
Capacitive Reactance Range, XC: 0 to 3000 ohms at 100 ke 


100 (X dial reading ) 


fy, 
Resistance Range, R: 0 to 1000 ohms 


Ata given trequency, f,,. : X¢ 


Accuracy: © 5% on impedance magnitude and phase angle 
Maximum Signal Input: 1600 voltamperes, not exceeding 400 volts, 
or 4 amperes, whichever is larger 
Dimensions: 11g inches wide, 8’ inches high 
and 84, inches deep, over all 
Weight: Approximately 8 Ibs 


subject to change without notice 


Sierra Electronic Corporation 
Sen Carlos 2, California, U.S.A. 


Sales representative in major cities 
ers of rrier Fre y V eters 


NEW PRODUCTS (continued 


meter and produce gains of 15 and 
20 db respectively over a dipole. 


> Construction—The multielement 
grid construction affords many 
economies in production allowing 
for lower costs especially in the 
larger sizes as compared with spun 
or mesh type reflectors. The low 
weight and wind loading allow for 
great savings in tower and installa- 
tion costs as well as the possibility 
of utilization of these parabolas on 
existing towers where wind loading 
caused by conventional spun para- 
bolas would be prohibitive. Adjusta- 
ble mounts are also available to al 
low for tilt in elevation where 


necessary 


SMALL TRANSISTOR 


is pnp fused junction type 


RAYTHEON MFG. Co., 55 Chapel St., 
Newton 58, Mass., announces a new 
pnp fused junction germanium 
transistor for push-pull class B 
audio output applications. The 
2N138 is sold only in pairs matched 
for optimum output and minimum 
distortion. 

In a typical class B application 
using a 4.25-v supply the average 
power output is approximately 50 
mw with a power gain of 30 db. 
The small physical dimensions are 
identical to those of the 2N130 
series of miniature transistors. 


ALL-PURPOSE RELAY 
with wide application 


OHMITE MFG. Co., 3681 Howard St., 
Skokie, Il, has announced the Am- 
recon model DOS relay. Specially 
designed to meet the rigorous 
standards for aircraft relays, model 
DOS meets industrial needs for a 
compact, lightweight relay capable 
of handling power loads usually 
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DO YOU HAVE 
A PROBLEM IN 


Let ug gssist you in its 

golution. A_ fully e- 
quipped experimental laboratory 
and elaborate test facilities, staffed 
by experts, are at your service. 
Pilot models can be supplied as- 
sembled to specifications. 


Send your requirements to 


FREED 


TRANSFORMER CO., INC. 


1718 Weirfield Street 
Brooklyn (Ridgewood) 27, New York 


Ultrasonic output transformers com- 
bining high quality large power 
capacity (up to 2 KVA), and small 
sizes are available. 


Ultrasonic amplifiers and oscillator- 
amplifier combinations can be 
ordered in kits from stock. 


Send for complete Transformer and 
Laboratory Test Instrument Catalogs 


ee —~ 


FREED TRANSFORMER CO., INC. 


1722 Weirfield Street 
Brooklyn (Ridgewood) 27, N.Y. 


eee — ~ 


A copy of this quick-read- 
ing, 8-page booklet is yours 
for the asking. It contains 
many facts on the benefits 
derived from your business 
paper and tips on how to 
read more profitably. Write 
for the ““WHY and HOW 
booklet.”’ 


McGraw-Hill Publishing Com- 
pany, Room 2710, 330 West 
42nd St., New York 36, N. Y. 
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POWER AT PRECISELY 
THE FREQUENCY YOU REQUIRE 


Any CML Electronic Generator is available with a 
total of up to four preciston American Time Prod- 


ucts tuning fork oscillators in the 50-6000 eps range. 


The use of these prec ision Os illators vives a fre 
quency accuracy and stability of / part in 50,000 


entirely independent of line voltage or frequency. 


CML Electronic Generators are available in single 


and three phase units in power output ratings from 


Model 1435 1) VA to 8O KVA. Write for Catalogue “N 


2 KVA Unit 


COMMUNICATION MEASUREMENTS 
LABORATORY, INC. 


350 LELAND AVE., PLAINFIELD, N. J. 


“TORQUE WRENCH’ FOR PUBLIC 


LUE Poe ADDRESS, RADIO, 
me and kindred fields, 


ALO} I etre 
PLUGS « SOCKETS 


» of proven quality! 


Socket contacts 


phosphor a 
wm P 
cadm patacts hard 
admiu m 





Lh 
/ a4 


SENT 
Plait 3 UPON REQUEST ff 


Py Lea 
Engineering Data 

Screw Torque Data 
Xela) 
General Principles 


eC 


rey 
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the scientist 

or engineer 

who has 

more to offer... 


A limited number of positions of unusual responsibility 


IBM, long a leader in the growing field of digital computers for 
business, science, and government, offers a limited number of long- 
range creative assignments to outstanding men with Master’s or 
Doctor's Degrees in Electrical Engineering, Physics, Mathematics, 
Chemistry or Physical Chemistry. 


@ Research in solid state materials 
Investigation of electronic phenomena in solids 


Study of ferrite and semi-conductor 
characteristics 

Study of the role of surface effects in semi- 
conductor device characteristics 


Evaluation of sample semi-conductor or ferrite 
components 


Development of new concepts, new approaches 
to internal handling of information in 
computer systems 


Information Theory 

Research in Machine Organization 
Theory of Control of Digital Devices 
Switching Circuit Theory 


Digital Data Transmission 


Circuit Design, Systems Design and Analysis 
Electronic pulse circuits for accounting and data 
processing machines—arithmetic switching and 
logical circuitry —pulse amplifiers, shapers, gates, 
etc.—magnetic storage—transistor circuitry —in- 
put-output device controls. 


If you have more to offer, IBM offers you 


* Stimulation . . . Satisfaction every five years on the average, 


At IBM men find the kind of facil- 
ities, associates and climate which 
stimulate achievement. 


* Professional Growth 


In Company growth lies personal 
opportunity, and IBM has an envi- 
able record of steady and consistent 
growth, Over the past quarter cen- 
tury, IBM’s business has doubled 


Out of respect for the unusual 
man’s talent and promise, IBM en- 
courages qualified candidates to visit 
its Poughkeepsie, N. Y. laboratory — 
at their convenience, and IBM’s ex- 
pense, Write, outlining your qualifi- 
cations, to: William M. Hoyt, 
International Business Machines, 
Room 401, 590 Madison Avenue, 
New York, N. Y. 


Producer of electronic 

data processing machines, 
electric typewriters, 

and electronic time equipment. 


For additional information on all items on this page, 


use post card on last page. 
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NEW PRODUCTS 


demanded of much larger and heav- 
ier relays. 


> Insulation—The insulation is of 
high grade, molded phenolic mater- 
ial. 

Contact rating is 15 amperes at 
115 v a-c or 32 v d-c noninductive 
load. The relay is available from 
stock in a wide range of coil opera- 
ting voltages for either a-c or d-c. 
Write for catalog R-26. 


TIME DELAY UNIT 
features controlled amounts 


KAY ELEcTRIC Co., 14 Maple Ave., 
Pine Brook, N. J., has announced 
the Auto-Vox, a variable time de- 
lay instrument designed to intro- 
duce controlled amounts of delay 
into an audio system. It provides 
one output as a reference and a 
second output with variable delay 
in two ranges. The unit permits 
two signals to be developed in two 
independent channels with separate 
or mixed output. Price is contin- 
gent on ranges specified. 


SPEED CONTROLS 

in 1 and 12 h-p_ ratings 
GENERAL RADIO Co., 275 Massachu- 
setts Ave., Cambridge 39, Mass. A 
small, rugged, and inexpensive 
drum controller is used in place of 
magnetic contactors as the switch- 
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A LOW-COST ADJUSTABLE TOROID 


precise, instant adjustment @ truly hermetic sealing 
inductance variation of 10% @ temperature coefficients same as 


a ‘ fixed toroids 
eliminates critical close tolerance 


citor ' ; 
copacnors no increase in case diameter 


high Q @ developed by Burnell, creators of 


no external power supply the Rotoroid@® 


Write for Adjusteroid 
Technical Brochure A-55 


LET BURNELL ENGINEERS SHOW HOW USE OF ADJUSTOROIDS REDUCES EQUIPMENT COSTS Sah 
cny 
Teletype: Yonkers, N.Y. 3633 


BURNELL & CO., INC. 


45 Warburton Avenue 
Yonkers 2, New York 


Pacific Division: 720 Mission $1., 5. Pasadena, Calif. 


Many types of Adjustoroids and Rotoroids 
now available from stock. 


Copyright potent opplied for 
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MICRO-VISION 
HELPS 


manufacture world’s 


tiniest production-run 


potentiometer 


In a case less than 4” in diameter, 35 sub-min- 

iature parts are precision-assembled; hair-thin 

springs are welded into fine slots, This tiny 

unit, designed and developed by the Guided 

Missiles Division of Hughes Aircraft Company, is a sensing and control- 
ling element for aircraft and missiles; critical tests must assure highest 
mechanical and electrical efficiency. 

Fairchild Camera and Instrument Corporation attributes the efficient 
mass-production of this unit to the use of Bausch & Lomb Stereomicro- 
scopes—in assembly, inspection, and quality control. “Operators have both 
hands free and use both eyes to obtain normal, three-dimensional vision 
magnified to the required power—with high efficiency and operator 
comfort.” 


Write for FREE Copy of this Exclusive 
3-D Micro-Vision Data Book 


@ See actual stereo views! 
® Know how and where to use Stereomicroscopes! 


@ Fit exact model to job needs with Selector-Chart! 


BAUSCH & LOMB 


WRITE TODAY for Data Book 
D-15. Bausch & Lomb Optical Co., 


61401 Sc. Paul St., Rochester 2,N.Y. America’s only complete optical source .. . from glass to finished product. 





NEW PRODUCTS continued 


ing unit for forward, reverse and 
stop operations. The controller and 
the speed-adjusting Variac are sep- 
arate from the main chassis which 
can therefore be mounted in any 
out of the way location. 


> Protection—A dynamic braking 
resistor is included for use where 
quick stopping is required. Over- 
load protection of the Klixon type 
with appropriate time-delay char- 
acteristics is incorporated in the 
Variac 


> Prices—Type 1704-B 1 h-p con- 
trol is priced at $330 complete, and 
at $308 without the drum control 
ler; type 1705-B 14-h-p control is 
priced at $380 complete and at $358 
less the controller. 


a - 


se 


~~ 


D-C AMPLIFIER 
uses new chopper circuitry 


KAY LAB, Box 16, San Diego 12, 
Calif., has announced model 110 
chopper stabilized broadband d- 
amplifier. 


> Performance — Longtime drift 
(40 hr) of +2yv is assured by the 
use of radically new chopper cir- 
cuitry. Equivalent input noise is 
less than 5yv peak to peak for 3-cy- 
cle bandwidth, less than Suv rms for 
750-cycle bandwidth, and less than 
12uv rms for 50-ke bandwidth. Vari 
able gains of 0, 20, 30, 50, 70, 200, 
300, 700, 1,000 accurate to 1 percent 
are provided. Bandwidth is flat 
within 3 db from d-c to 30 ke 

A unique output circuit with 4 
tubes arranged symmetrically with 
multiple feedback loops provides a 
damage-proof circuit which recov- 
ers rapidly from overloads. Output 
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ntinued 


of the amplifier is 25 v with a 1,000 
ohm load. Linearity is better than 
0.1 percent 

Modular plug-in construction is 


used so that 3 amplifiers can be 


housed in a standard 19-in. rack 
adapter. The amplifier is extremely 
useful for multiple strain gage test 
ing and as a recorder amplifier. 


Price, complete with cabinet or 


rack adapter, is $550. 


MILLIAMMETERS 


for industrial panel uses 


Hoyt ELECTRICAL INSTRUMENT 
WorkKS, 42 Carleton St., Cambridge 
42, Mass. Model 649 d-c milliam- 
meter provides a 24-in. scale, Anti- 
static treated, virtually dust tight 
and with standard mounting dimen 
sions, it is designed to provide ac- 
curacy and legibility in modernized 
industrial panel installations. 
Identical in appearance = and 
mounting dimensions, the compan- 
ion a-c meter, No. 650, has an ac- 
curate, air-damped jeweled repul- 
sion movement. Both meters are 
available in quantity only. 


VOLTAGE SOURCE 
constant from —55 to 100C 


AVIEN, INC., 58-15 Northern Blvd., 
Woodside 77, N. Y., has announced 
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EAGLE 


Timere and Counters 
VITAL COMPONENTS IN MODERN AUTOMATION 


Sf 
ny haa] etl 


MICROFLEX RESET TIMER CYCL-FLEX RESET TIMER 


PLEXOPULSE REPEAT 


MULTIFLEX RESET TIMER CYCLE TIMER 


MULTIPULSE REPEAT 
CYCLE TIMER 


MICROFLEX RESET COUNTER 


Represented above are but a few of the complete line of popular EAGLE 
Industrial Timers and Counters. 


Models are available in a wide range of modifications to fit your particular 
application, Modern compact design and precise construction of these EAGLE 
components has won them an enviable coast-to-coast reputation for accuracy 
and long service-free life of operation. Write us about your needs. 


MAIL COUPON TODAY! 


EAGLE SIGNAL CORPORATION 
industrial Division, Dept. E-156 
MOLINE, ILLINOIS 


Please send free Automation Booklet “See What 
Timing Can Do For You,” 


NAME AND 
COMPANY 
ADORESS 


city LONE 


For additional information on last page 





iniature Relays 
designed with 


Now, in proven production, Union AC 
relay with self-contained rectifier has 
retained all the best operating charac- 
teristics of the type M DC miniature 
relay. All parts are precision made 
assembly is quality controlled. The re- 
lay is hermetically sealed and meets or 
exceeds all requirements of Mil-R-5757. 
Note these important features: 


NYLON ENCLOSED SELENIUM RECTIFIER of our 
own manufacture assures highest reliability . permits 
operation in 115 volt, 60-400 cycle airborne circuits. Tem 
perature ronge—55°C. to 85°C. 


GOLD ALLOY OR PALLADIUM CONTACTS cleaned 
and polished by @ special process, assure a degree of 
contact reliability unsurpassed in this field. Relay is especially 
fitted for dry-circuitry applications 


i 
NEW YORK, IVanhoe 3-2424 (Hemps 
BALTIMORE, VAlley 5-3431 * 
LONDON, OHIO, London 1555 


ST. LOUIS, Jefferson 5-7300 * 


HIGH VIBRATION AND SHOCK RESISTANCE. 
Withstands vibration up to 1,000 cycles at 15 G's and 
shock in excess of 50 G's. 


HIGH LIFE EXPECTANCY. Tested through 1,000,690 
operations. 


SMALL SIZE, LIGHTWEIGHT. Measures only %” higher 
and weighs approximately 5 oz. All other construction fea 
tures are the same as the DC relay 


TYPES AND MOUNTINGS. Available in either 6 PDT or 
4 POT models, plug-in or solder-lug connections and all 
the usual mountings. 


For complete information or test sam 
ples, call our nearest sales representa 
tive listed below or write to our home 
office. 


ty 
CHICAGO, LOngbeach 1-3042 
* LOS ANGELES, VAndyke 8731 
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NEW PRODUCTS continued 
a new high-stability voltage source 
that provides constant d-c output 
through ambient temperatures as 
low as 55 C and up to 100 C. 
Known as the k-volt standard, the 
unit is designed to replace the chem- 
ical cell and y-r tube as an absolute 
reference, constant output working 
supply or precision voltage regu- 
lator in airborne, lab, and other in- 
strumentation requiring extreme 
stability over widely varying en- 
vironmental and operating condi- 
tions. 


> Design—The unit utilizes a volt- 
age regulating network based upon 
special types of double anode silicon 
diodes selected for stability of 
conduction characteristics. Using 
neither tubes nor moving parts, it 
is unaffected by position, vibration 
or mechanical shock, and conforms 
to MIL-E-5272A. Uniformity of 
output is maintained through re- 
peated on-off switching. 

The unit, which measures 14 in. 
high and 1} in. diameter, weighs 
less than 3 oz. It is available for 
operation from 26.5 v d-c, or 117 v 
a-c, With d-c output of 6 v or 1 v, at 
1 ma or 10 ma. Power consumption 
is less than 1.8 w. Case is her- 
metically sealed and employs a 
7-pin miniature plug-in base. 


PRECISION CONNECTOR 
features 15 contacts 


DEJUR-AMSCO CorRP., 45-01 Nor- 
thern Blvd., Long Island City, N. Y. 
The plug of the GS has 
twelve 0.040-in. diameter pin con- 
tacts and three 0.090-in. diameter 
center polarizing contacts molded 
into a mineral filled mica phenolic 
body. Pin contacts are phosphor 
bronze and gold plated. 


series 


Floating 
socket contacts are Beryllium cop- 
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NEW PRODUCTS (continued 


per, gold plated 0.0002 in. thick. 
Soldering lugs are annealed to pre- 
vent breakage. 

Technical information, specifica- 
tions and diagrams are available 
free on request. Write for bulletin 


Ges 


VIDEO SIGNAL SCOPE 

10 test functions in 1 unit 
rarc ELECTRONICS, INC., 48 Urban 
Ave., Westbury, N. Y., has devel- 
which 
seven bulky test 


oped Colorscope combines 
the functions of 
units in one compact instrument. 
The new unit occupies a space of 
only 14 in, by 16 in. by 24 in., plus 
power supply, and can be set up for 


dolly carry or rack mounted. 


P Displays—-By means of a func 
tion switch, 10 displays are seen in 
sequence on the crt face: picture 
monitor, pulse cross monitor, two 
line horizontal time, two fields at 
NTSC 


presentation, external vertical sig- 


vertical time, vectorscope 
nal at horizontal or vertical time, 
external horizontal and vertical am- 
plifier, phase demodulator scope, 
and quadrature phase demodulator 
cope, 

The unit i 


than $5,000 


pre ently priced at 


POWER PACK 


for transistor operation 


ELECTRONKI MEASUREMENTS 


Lewi oP Katontown, 


of new eire 


t technique 


212-A transistor power pa 
in a unit 34 in. tall, weighin; 
to provide UV to 100 v d-c at 
wo approximately cal 


ELECTRONICS 


January, 1956 


Specially designed 
SELENIUM RECTIFIERS 


fitted to your application 


Our Engineers Can Help You 


ithe first metallic rectifier was devel 
oped by Union Switch & Signal engi 
neers back in 1916. Since then, they 
have built up an extensive experience 
in rectifier applications that can be of 
tremendous value to you 

It’s possible that you are working in 
rectifier problems that have already 
been solved in our research laboratories 
The selenium rectifiers we show here 
are just a few of the many varieties that 
we are now producing 

Standard UNION selenium rectifier 


cells, pencil type, range in size from 
\%” to ¥” diameter rated from 2.5 to 
10.0 milliamperes per cell and stack 
type 1” x 1” to 5” x 6” rated from .180 to 
10.0 amperes per cell in a single-phase 
full-wave bridge basis. Special combina 
tions can be made to fit practically any 
current and voltage conversion require 
ments in various housings or shapes 

Why not tell us what you need, and 
our sales engineers will help you de 
termine the best rectifier for your ap 
plication 


NEW YORK, IVanhoe 3-2424 (Hempstead) * BOSTON (Ashland) TRinity 2-4485 
BALTIMORE, VAlley 5-3431 * ST. LOUIS, JEfferson 5-7300 * CHICAGO, LOngbeach 1-3042 
LONDON, OHIO, LOndon 1555 * LOS ANGELES, Clinton 6-2255 
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SHOWN: TYPE BXP, FOR PLUG- 
IN. PIN DIAMETER .040”; PIN 
LENGTH .2386”; PIN SPACING 
192”. 


PERFECTION sn leint size 


Large or small consistent quality is a pyus¢ Characteristic 
with Bliley BANTAM crystal units. 


Tiny crystals, with polished surfaces parallel within a few 
millionths of an inch, get special tweezer handling as they go 
through Bliley production. The final assembly, hermetically 
sealed, is a precision package with performance equal to its 


larger counterparts. 


The BANTAM is available for plug-in as well as solder-in 
applications. Type BXW for wire leads; type BXP for plug-in. 
Fundamental mode supplied 5-20 mec and overtone mode 


15-125 me; ; meets specifications for 
military Wid £1 


types CR-55 CRYSTALS 


and CR-56 as proposed 
for MIL-C-3098B. 


| 


NEW PRODUCTS (continued 


trols sweep 0 to 100 v and 0 to 10 v 
respectively, to permit precise ad- 
justment from 0 to 100 v. A modu- 
lation unit is provided to permit 
measurement of transistor para- 
meters by the small-signal method. 


> Features—Remote control con 
nector is provided whereby the 
unit may be controlled from a dis- 
tance by inserting resistance across 
a two-terminal line. Voltage is con- 
trolled according to FE KR where 
K is aconstant and R is the inserted 
resistance. A typical application 
would be tube testing with automa- 
tion. 

Other features include 0.1-per- 
cent regulation, 0.15-percent sta- 
bility, 4 mv ripple and polarity re 
versal with a switch. 


NOISE GENERATOR 
is a well-filtered unit 


R S ELECTRONICS CorP., 435 Post- 
age Ave., Palo Alto, Calif., has pro- 
duced a noise generator designed 
to measure i-f amplifier and other 
receiver noise figures by providing 
a known amount of random noise to 
the amplifier under test. It features 
diode current indication within 1.0 
percent accuracy and BNC con- 
nectors for use with single or dou- 
ble-ended receiver inputs. 

Plug-in precision resistors (+1 
percent) permit selection of resist- 
ance while adjustable capacitors 
permit adjustment of capacitance, 
to simulate various types of mixers 
The noise diode operates on rectified 
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NEW PRODUCTS 


filament Nowe? to é ry 


voltage ripple and harmoni 
> Shielding—Extremely well fi 


tered, the noise generator has dou (the highly flexible Class B Sleeving and Tubing 
that licks Class A in performance — equals it in price) 


},] ] | 
le and triple shielding to eliminate 
danger of pickup nder certain 
conditions the unl 


l 


500 mec. Provisions include a remote 


: ; 
ontrol, so that the noise output 


may be automatically turned on and 
off by the attenuator 


post amplifier 


@ MORE FLEXIBLE Te @ MORE RESISTANT to water 
bent, even tied in knots alkalis, mild acids, common 


without aed tal: ter dtl: | solvents, oils and greases 


@ LONGER LASTING at high INHERENTLY STRONGER 
temperatures withstands stands up under vibration 


hundreds of hours at 300° F a a ee 
shelf life, too 


POWER SUPPLY 
for operating strain gages 


PERKIN ENGINEERING CoRP., 345 
Kansas St., El Segundo, Calif., ha : 
@ MORE STABLE—retains di WIDER RANGE CPL 

a ee ee eee es 
strain gage power ipply for op back during soldering eM ee ee 
Dame ts 


developed ; hermetically ealed 


eration of strain gages and tele 


metering equipment In al 


; Cuts inventory, too! 


at 1 ampere; a-c input, 105 to Superior to Class A insulation in performance yet on a 

par with it in price — Varflo Sleeving and Tubing can be 

used economically for all Class A and Class B installations 

‘ycle, continuous; controls, po This low-cost adaptability of Varflo enables many of our 

tentiometer, externally mounted customers to achieve substantial savings in inventory. Avail 

able in NEMA Grades A-l and B-1 tubing and Grade C-2 
sleeving. 


» Specifications—The d-c output 


} 7 ‘ ‘ 
igle phase, 380 to 420 cp 


dimensions 5 in. by 


and weight, 64 lb Perhaps Varflo can solve your insulating problems. De 


fulletin M562 is availal on re FREE scribe them in a letter — no cost or obligation for our recom 


rant de sc! ibing and . 9 TEST mendations 


SAMPLES 


Mail coupon VARFLEX CORPORATION 
for yours 506 W. Court St., Rome, N. Y. 


SIGNAL GENERATOR Please send me free folder containing description and test samples 


a multipurpose unit of Varflo Sleeving and Tubing. | am particularly interested in 


insulation for 


n detail oe EE OR SR ee ee a a eee 


BYRON JACKSON DIVISION, Borg 
Warner Corp., 492 E nion, Pasa 
dena, Calif., announce he AN 
USM-16 standard signal yenerator | Company 


Over its range of 10 to 440 m Street 


Name 


can be tuned to within less t e : hr sees City State 


1,000 eps ¢ 
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BIG CAPAC 


Small 


Fansteel Tantalum Capacitors 
offer practically unlimited 
life... either in use or on 

the shelf. They have a 
maximum d-c leakage of only 
0.000008 ampere... and 
their stable characteristics are 
unchanged over a wide 


temperature range. 


This stability results from the 
tantalum oxide film employed 
in these Fansteel Capacitors 

. the most stable dielectric, 


chemically and electrically, 


yet discovered. 


Only a partial listing of 
Fansteel Tantalum Capacitors 
is shown at right. 

‘The 87 sizes and ratings 
Fansteel can supply are 


available from stock, 


Send for 
bulletin 6.100 


FANSTEEL METALLURGICAL 


Fansteel 


ee | em | 


TANTALUM CAPACITORS 


For additional information on all items on this page, use post card on last page 


DEPENDABLE SINCE 1930 


CORPORATION 


NEW PRODUCTS continued 


with reference to a two-stage tem- 
perature-controlled crystal calibra 
tor, without charts or auxiliary 
equipment. 

Stability is assured by automatic 
frequency and automatic level con- 


trol 


> Outputs—Available outputs are 
c-w, a-m, f-m, pulse modulation 
(with or without video pulse of 
variable rate, width, and delay and 
a syne out pulse through separate 
connectors), or swept frequency 
with marker pip 

The instrument has an output of 
0.1 pv to 0.224 y 127 to 0 dbm) 
into a 50-ohm load with the selected 
output remaining constant 
full frequency range 


Price of the unit is $5,000 


SERVO AMPLIFIER 


with instantaneous response 


SERVO CorRP. OF AMERICA, 20-20 Jer 

icho Turnpike, New Hyde Park, 
L. I., N. Y. Type 1121-A18 reluc 

tance servo amplifier accepts two 
a-c inputs and one d-c input in any 
combination With instantaneous 
response (time lag is negligible 
compared to one cycle of supply fre- 
quency), it produces proportional 
and reversible power circuit output 
for most 115-v 400-cycle servo mo 
tors rated at 18 w or le 


> Features — Operating = directly 
from the power line, total powe1 
consumption is low for small input 
signals and less than half plate dis 
sipation is required at no load 
Featuring built-in power supply 
and built-in preamplifier, the am 
plifier is compact—the factor of 
output vs weight is over 5 w per 
lb 
The unit has no tuned element 


Supply voltage variations will nat 
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Size 
PENDABLE! 


ELENIUM 


VOLTAGE REGULATORS 
are + 0.25 percent accurate 


MAGNETIC RESEARCH CorpP., 200 

Center St., El Segundo, Calif. Stabl- 

volt magnetic a-c line voltage regu- b 5 ; 

lators perform with 0.25 percent Continuous operation at 
regulation accuracy with load vari- ; 100°C. requires no derating 


ations from 0.3 to 3 kva. Output whatever in the output of 


voltage is stabilized within a band Fansteel High-Temp Selenium 


of 0.25 v rms for line voltage varia Rectifiers. They were 
tions from 100 to 30 v and line developed to deliver full 
frequency variati . 57 to 63 : 
requen variations Irom o¢ to 6 rated power output up to this 
cps. Control of voltage output is 


specified ambient temperature. 
continuously adjustable between hick 
‘ d at igher temperatures 
110 and 120 v rms And ; P ; 
up to 150°C (302°1 2. only 
P Long ife Vv ft ‘ ifier : 
Long Life Magnetic amplifiers moderate derating 18 required, 
replace tubes in the new regulators 
to provide a long-life a-c power All standard cell sizes and 
ource of extreme reliability. There . 
f . circull arrangements are 
are no Tragiile elements to burn out, , 
{ readily available. The table 
no parts to wear out , 


Price is $785 at left indicates only a partial 
list ol over 100,000 ty pe Ss. 
And all Fansteel High 
PROTECTIVE COATING Temperature Selenium 
for printed circuitry Rectifiers are available with 


: standard protective finishes 
PHOTOCIRCUITS CorP., Glen Cove. 


, , : that resist moisture, fungus 
N. Y. A new, noncorrosive film 


protect and prolongs helf life of on ania ar 

etched circuit boards that are in sieht Mer ae 

ventoried prior to assembly and dip 

soldering. The film is applied after —. 

etching the printed circuitry. aw 
Trade-named ‘“Photofinish No 

1," the coating i an inexpensive 


colorless special plastic film applied 


‘\ 
thin enough to be hardly perceiva FANSTEEL METALLURGICAL CORPORATION ZF 


ble. rhe film vaporize ipon con North Chicago, Ilinois, U.S.A 
tact with hot solder leaving no dis 


agreeable residue or contamination DEPENDABLE RECTIFIERS SINCE 1924 


A 
. 
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. for “flight - vital” 
ground installations 


HAYDON 7°": SERIES 
ELAPSED TIME INDICATOR 


Now available for 60 cycle operation 


Now available for 60 cycle as well as 400 cycle operation, HAYDON 


7008 Series Elapsed Time Indicators retain the same important features 


..» high quality, extreme dependability, compactness and light weight. 


Here is the ideal means of providing precise, fully reliable timing for the 
many types of vital, permanent or portable ground installation equipment 
that require an accurate record of running time for correct maintenance 
and assured functioning. 
On the ground or in the air — wherever performance demands sky-high 
timing standards — count on HAYDON. Write today for Engineering Bulle- 
tin No. 5 describing the new 7008 Series Indicator for 60 cycle operation 
. and for catalogs describing the complete lines of HAYDON Timing 
Motors and Devices. Or contact the HAYDON Field Engineer located 


near you. 
*Trademark Reg. U.S. Patent Office 


Peery | 


AT TORRINGTON A SUBSIDIARY OF GENERAL TIME CORP 


HEADQUARTERS FOR 


| TIMING 


HAYDON Manufacturing Company, Inc. 


2425 ELM STREET, TORRINGTON, CONNECTICUT 


272 For additional information on all items on this page, use post card on last page. 


NEW PRODUCTS continued 


of the solder pot when dip solder- 
ing. 

Photofinish No. 4 has excellent 
electrical characteristics. It is easy 
to handle both during and after 
application. The film will be ap- 
plied by the company prior to ship- 
ment of printed circuit boards upon 
specification 


FIELD STRENGTH METER 
for 19 to 125 mc range 


TELECTRO INDUSTRIES CORP., 35-18 
37th St., Long Island City 1, N. Y 
Model 728 radio field strength 
meter makes field strength measure 
ments in the range of 19 to 125 m 
and will accurately measure intensi- 
ties ranging from 2 pv to 2.5 million 
wv per meter. It can be used to 
measure the field intensities of both 
a-m and f-m transmitting stations. 

Provisions for linear or logarith- 
mic output indications for record 
ing meter use are included. Read- 
ings in db above 1 wv per meter are 
made by the simple addition of 
three values. Measurement of noise 
intensities can be made by means 
of accessory probes. 


Net price is $2,200, 


SINE-WAVE GENERATOR 
0.9 cps to 510 kc in 5 ranges 


ALLEN B, DUMONT LABORATORIES, 
INc., 760 Bloomfield Ave., Clifton, 
N. J. A new sine-wave generator 
for magnetic amplifier, servomech- 
anism and computer development, 
for laboratory testing or field main- 
tenance, and for measurements of 
frequency response, bandwidth or 
distortion has been introduced. 


> Features—Type 348 sine-wave 
generator features an extended 1-f 
range, high output power, low dis- 
tortion and a calibrated output con- 
trol including a 4-step decade 
attenuator. Frequency accuracy is 
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NEW PRODUCTS 


2 percent, with 


vernier tuning 
and a scale length of 14 in. on each 
range. Five decade tuning ranges 
and an additional band-spread h-f 
range are provided 


Pan » «6 
Price 1 DOL) 


2330 


TINY FERRITE CHOKES 
have Q to 100 


SUPEREX ELECTRONICS Corp., 4 Rad 
ford Place, Yonkers, N. Y [ilu 

trated are the new microminiature 
ferrite cored choke An idea as to 
the size of these components can 
be had by their comparison to a 


paper clip and the 2.5-mh ferri 
choke. The Mini-Choke i 


ble from stock, 


availa 
in values of: 500uh, 
1 mh, 2.5 mh, and 5 mh 

A 4-page inducto1 catalog, covei 
Mini-Choke 


as well as other types of inductor 


ing specifications of 


is available 


PRECISION POT 
accurate voltage divider 


NIPPON ELEcTRIC Co, LtTp., 1753, 
Shimonumabe, Tamagawamukai, 
Kawasaki City, Japan. Type A pre- 
cision potentiometer intended to 
subdivide any audio or d-c voltage 
which is bette 


than 8 parts in 100,000. A built-ir 


with an accuracy 


ELECTRONICS 
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EFLO 


PARTS OR MATERIALS 


FOR UHF APPLICATION? 


FOR MINIATURE AND 
SUB-MINIATURE COMPONENTS? 


YOU CAN GET JUST 
WHAT YOU WANT 


“TEFLON 2, 


Dielectric Strength 480 v/v | 

Dielectric Constant (60 to 10% cycles 2.0 
Power Factor (60 to 10° cycles): < 0.0005 
Volume Resistivity: 10°’ ohm-cm 

Surface Resistivity: 3.6x10° megohms 
Surface Arc-Resistance: does not track 
Temperature Range 450° to +500 F 
Chemical Resistance: completely inert 


Moisture Absorption: zero 


from 


FOR: insulators of all types, sleeves 
or inserts, capacitor seals, feed 
through insulators, bushings, slot 
liners, coaxial spacers, layer insu- 
lation or any other parts or forms 
subject to high charge, extended 
frequency range, mechanical and 
thermal shock, extreme tempera- 
tures and climatic conditions, 


You can order in any quantity and 
be sure of true Teflon performance, 
because “John Crane” gives you 
these plus factors: complete uni- 
formity throughout, high density 
control, freedom from flaws and rig- 


id adherence to your specifications. 


‘John Crane’s’’ complete fabrica- 
tion facilities assure you prompt 
delivery on exactly what you want. 
If you have an entirely new require- 
ment, no standard design or proce- 
dure—“‘John Crane’s” laboratory 
facilities, know how, research and 
engineering experience go to work 
on your particular need. 


Now is a good time to put “John 
Crane” to test. Contact Crane 
Packing Company today 


Crane Packing Co., 
6402 Oakton St., 
Morton Grove, I] 
(Chicago Suburb), 
In Canada; Crane 


Packing Co., Ltd 
Hamilton, Ont. 


OFFICES IN ALL PRINCIPAL CITIES 


information on all items on this page, use post card on last page, 
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FOR POWER SUPPLY, COMMUNICATIONS AND ELECTRONIC APPLICATIONS 


ADVANCED DESIGN, HIGHEST QUALITY 
MICROPHONE CABLE 


Super flexible with semi-conducting 

textile shield and long-wearing neoprene 

jacket. Cadmium copper conductors for long 

flex life, insulated with high dielectric strength rubber. Noisy circuits are 
eliminated, Other types also available 


SPEECH INPUT AND SOUND SYSTEM CABLES 


Semi-rigid polyvinyl! chloride Types. Solid or stranded conductors with 
bare or tinned copper shield. And, with cotton braid or Plastite™ jacket 
Also, Enamel Textile Types 


SIGNAL WIRES 


meg BAe —— Ad 


Bare soft copper conductors insulated with high dielectric strength poly 
vinyl chloride insulation. Underwriters’ Laboratories approved for fire 


and burglar alarm system internal wiring 


INTERCOMMUNICATIONS CABLES 


TELECABLE™® Multiconductor Paired Inside Wiring Cable 


Semi-rigid polyvinyl chloride insulation, brown or ivory polyvinyl chloride 
jacket. Light weight, easy to install, unaffected by humidity 


PORTABLE CORDS 


Underwriters’ Laboratories approved — for power supply on electrical 
equipment. Neoprene jacketed DYNAPRENE® and rubber jacketed types 


CORD SETS AND CABLE ASSEMBLIES 


Custom-built to customer's requirements. Using either standard cordage 
or cord designed to fit your particular application, Whitney Blake can 
furnish regular line cords or special purpose cords having attached or 
integrally molded rubber or Plastite fittings 


Well Built Wires Gince 1899 


© 1955 


<=) WHITNEY BLAKE COMPANY 


New Haven 14, Connecticut 


NEW PRODUCT 


sinusoidal-voltage generator is in- 
corporated, 

The unit is designed to be used 
for model measurements of electron 
trajectories within a vacuum tube 
by an electrolytic trough. 


>» Makeup—The unit essentially 
consists of two parts: the a-f oscil 
lator and the voltage divider. The 
a-f oscillator is a Wien-bridge re 

istance-capacitance oscillator of 
purely sinusoidal waveform operat- 
ing at around 550 cps. The output 
voltage of the oscillator is around 
5 v. 

The voltage divider consists of 4 
resistance elements. The first 3 
have a total resistance of 200 ohm 
each and are capable of dividing the 
oscillator voltage in 100 divisior 
The fourth element has a total re 
sistance of 20,000 ohms and the 
same voltage can be divided into 
1,000 division 


LOUDSPEAKER 


an 8-in. industrial unit 


ALTEC LANSING CorpP., 800 Holly 
wood Blvd., Hollywood, Calif. Mode] 
101A loudspeaker is an 8-in. indu 
trial all-range type designed te 
meet the requirements of public ad 
dress and various types of com 
mercial sound systems 

It has a power capacity of 14 
impedance of 8 ohms, with reso 
nance 75 cps. The voice coil diam 
eter is 1 in., and the depth 32 i 


Price is $13.20 


DATA RECORDER 
a 5-channel, 3-speed unit 


TELECTRO INDUSTRIES CorP., 35-18 
37th St., Long Island City 1, N. ¥ 
Model TR-150-5 magnetic tape re 
corder-reproducer is designed sp 
cifically for recording and repré 
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NEW PRODU continued 


PRECISION 
ATTENUATION 


TO a eed 


ducing data from telemetering 
channels. Data are recorded on and 
reproduced from a 2,400-ft mag- 
netic tape moving at 15 ips, 30 ips 


or 60 ips 


o Response The frequency re Z 4 Protected under Stoddart Patents 
sponse is 200 to 20 k 3 db at 15 
ips; 200 to 40 ke 3 db at 30 ip 
100 to 80 ke +3 db at 60 ip Re 
wind time is less than 1 minute 
for a full reel of tape 
The model TR-150-5 is supplied six- position 


as 5 separate units, each suitable TURRET ATTENUATOR 


for mounting in a standard relay featuring PULL-~TURN-PUSH action 
rack. The separate units comprise 
a low and high-voltage power sup . 


ply; filament and bias supply, re FREQUENCY RANGE: de to 3000 me. Cerin, 
cording amplifiers, playback ampli- CHARACTERISTIC IMPEDANCE: 50 ohms. 
fiers and tape-transport mechanism CONNECTORS: Type “N” Coaxial female fit- 
Price of the machine is $5,500; tings each end mua ictaiioane 
delivery. 120 day AVAILABLE ATTENUATION: Any value from 
; 1 db to 60 db. 


VSWR: 1.2 max., de to 3000 me/s, values from yb me 04? 
10 to 60 db. As value decreases below 10 db, i" etl bellied 
VSWR increases to not over 1.5. 


ACCURACY: + 0.5 db. 


POWER RATING: One watt sine wave power 
dissipation. 


SINGLE “IN-THE-LINE’ ATTENUATOR PADS 
and 50 ohm COAXIAL TERMINATIONS 


This new group of pads and terminations features 
the popular Type C and Type N connectors, and 
permits any conceivable combination of the two 
styles. For example, the two connector types, either 
male or female, can be mounted on the same atten 
vator pad, with or without flanges, so that it may 
serve as an adapter as well as an attenuator. 
Frequency range, impedance, attenuation, VSWR, 
accuracy and power rating are as designated 
above. Send for free bulletin entitled ‘“Measure- 
ment of RF Attenuation.” 


wae ee ee ee eee eee 


CRYSTAL UNIT 
measures 41 in. by 2 in. 


BULOVA WATCH Co., INC., Valley 


Stream, L. I, N. Y., has added — me Ee he ane rane Pampa o 


} } 
tability 


AERA 186 ee ee 
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This is the 4” model, type MCF-300. Ultimate pressure—5x10™ 


mm Hg; speed for air — 290 liters/second; throughput — 800 
micron-liters/second. Casing is stainless steel construction 


CVC fractionating 


oil diffusion pumps give you: 
@ tow pressures (107 to 10°7mm Hg) 
@ high speeds (65 to 19,000 liters/second) 
© high throughputs (100 to 15,000 micron-liters/second) 


© high limiting forepressures (up to 400 microns Hg) 


If you want to exhaust electroni cleaning. Jets are plated to prevent 
tubes to extremely low pressur rust and reduce heat loss. Larg 
exhaust gases of low molecular diameter cooling coils insure toy 
weight, or large gas loads of any operating efficiency. Heaters ar 
kind, there’s an MCF pump todo mounted externally to facilitat 
the job maintenance 
There are seven of these frac These are just a few of th 
tionating oil-diffusion pumps reasons MCF pumps have becom« 
ranging in diameter from 2 inches the standard diffusion pumps of 
to 32 inches. Here you have your — the electronic industry, outselling 
choice of the widest range of siz by far all other types 
speed, and throughput availabl For further information, writ 
The jet assembly of an MCF _ for data sheet 6-55 
pump can be removed easily for 


’ Consolidated Vacuum Corporation Rochester 3,.N.¥. 
ubsidiary of CONSOLIDATED ENGINEERING CORPORATION, /’asadena, California 
CVC sates now handied through Consolidated Engineering Corporation with 
offices located in: Albuquerque ¢« Atlanta « Boston « Buffalo « Chicago « Dallas 


Detroit e New York e Palo Alto e Pasadena e Philadelphia e Seattle « Wa ngton, D.C 


NEW PRODUCTS continued 


a 100-ke GT high precision quartz 
element in an evacuated glass bulb 
fitted with a standard octal base. 
The overall dimensions are 43 in. by 
2 in. 


> Other Features—The unit e» 
hibits a frequency shift of less thar 
cycle over a temperature range 
of 25 C to 70 C. Aging character- 
istics average less than one part in 
10° per week. Readily attainable 
are Q’s in the order of one million. 


i 


LONG-LIFE BATTERIES 
for transistor applications 


RADIO Corp. OF AMERICA, Harrison, 
N. J., has developed two new bat 
tery types, specifically designed fo 
transistor applications. Both the 
VS300 and VS301 are being recom 
mended as power supplies in new 
transistorized portable receivers. 
The VS300 is a 9-v unit designed 
for transistorized portables. The 
battery is approximately 2 in. long 
and 1 in. in diameter. The VS301 
was designed for applications re 
quiring long-life operation and low 
cost-per-hr playing time. Its dimen- 
sions are 8 by ls by 2t8 in. Volt- 
ages of 3, 6 and 9 v may be obtained 
from a small 4-hole socket mounted 
flush with the battery case. 


> Assemblies— Both battery assem 
blies consist of 15 separable 1.4-\ 
alkaline-type dry cells enclosed in a 
plastic sleeve. The voltage required 
for any experimental transistor ap- 
plication is obtained by slicing off 
the number of cells needed 


FASTENERS 

with spring-steel coil form 
TINNERMAN Propucts, INc., P. O. 
Sox 6688, Cleveland 1, Ohio, is 
producing a new spring steel coil 
form fastener that accommodate 
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NEW PRODUCTS continued 


0.218-diameter electronic tubes. It 
overcomes the problem of holding 
close tolerances during high-speed 
mass production. 


P Assembly—To assemble, 

screw is threaded into fastener 
where sheared prongs provide coi 
rect tensioning on screw. Coil tube 
is then inserted into fastener and 
retained by four small barbs on in 
side. Assembly is then snapped by 
hand into chassis where tab on leg 
of fastener fits into small hole in 


panel to prevent it from turning 


UHF AMPLIFIERS 


are wide-band units 


APPLIED RESEARCH INC., 163-07 De 
pot Road, Flushing, N. Y. Models 
UH-4(A) and UH-6(A) amplifier 
feature a center frequency of 400 
me and a bandwidth of 50 me. They 
incorporate the GL6299 vacuum 
tube in lumped constant, triple- 
tuned circuitry. All efforts have 
been made to maintain a low peak 
to-valley ratio to preserve phase 
linearity in the passband. 


> Specifications —Both models have 
an input and output impedance of 
50 ohms. Power gain for the UH- 
1A is 35 db; for the UH-6A (illus 
trated), 50 db. Noise figure for 
each is 7 db, and peak-to-valley 
ratio, 2db 


COIL CEMENT 
available in two viscosities 


BARRETT VARNISH CO., 1532 5S. 50th 
Court, Cicero 50, Ill., has introduced 
Gripo, a new cement especially re¢ 

ommended for use on electronic 
coils. It provides a firm bond to 
overcome fragile coil conditions and 
has excellent insulating properties 
as well. 


>How Applied—Gripo may be 
applied by dipping, spraying or 
brushing, and since it is thermo 
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The “QUALITY” name for PHENOLIC TUBING 


To make your product better . . . and at lower costs 
specify CLEVELITE!* 


High performance factors, uniformity and inherent 
ability to hold close tolerances, make Clevelite outstand- 
ing for coil forms, collars, bushings, spacers and cores. 


Wherever high dielectric strength, low moisture 


absorption, mechanical strength and low loss are of prime 


importance . . . the combined electrical and physical 
properties of Clevelite are essential. 


Fast, dependable deliveries at all times! 


Why pay more? For Good Quality call CLEVELAND! 


* Reg. U. S. Pat. Off. 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND GALES OFFICES: 
CORCAGO « OL TROIT + MLMIPHIS « PLYMOUTH. WIS. - OGDENSSURG HY - IAMESBURG HJ + LOS ANGELES 


ABRASIVE DIVISION of CLEVELAND, O10 
Cleveland Conteiner Canede, Lid. Prescon ond lerente, Ont 


Representatives: 
NEW YORK AREA: R 1. MURRAY, 664 CENTRAL AVE. [AST ORANGE © 
NEW ENGLAND: R S. PETTIGREW & CO. 62 LA SALLE 80, WEST HARTFORD. Conn 
CHICAGO AREA: PLASTIC TUBING SALES, 5715 MW. RAVENSWOOD AVE. CHICAGO 
WEST coast IRV. M. COCHRANE CO. 408 S ALVARADO ST. LOS ANCILES 
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Here is a 


New 5. 
Precision Potentiometer 


by GAMEWELL 


i 


ta 
z= 32 THD 


“% 


‘ potentiometer that offers you the extreme precision 


found in larger sizes of Gamewell Potentiometers. 


Body is of anodized aluminum and the shaft is made of stainless 


steel. Kohlrausch type winding provides excellent linearity and the 


unit meets MIL-E-5400 specifications as they apply. 


The unit can be modified for special mounting, Multiple gangs, 


higher operating temperatures, and other special features upon re- 


CONDENSED TECHNICAL DATA 


Resistance. . 


Min. Resistance 


Linearity 


Electrical Angle 


Resolution 
Test Voltage 
Temperature 
Watts. 

Size. . 


Torque 


*30K +5% 
20 ohms 
*0.25 

345° 
*0.09%(1100T) 
1000 RMS 
105°C 

on 

%” OD 

Ag” long 
0.2 o7.-in 


*Maximum Values 
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quest. Write for additional informa- 
tion about this miniature precision 


potentiometer 


THE GAMEWELL COMPANY 
NEWTON UPPER FALLS 64, MASS. 


PRECISION POTENTIOMETERS 


Manufacturers of Precision Electrical Equipment Since 1855 


NEW PRODUCTS continued 


setting, must be cured at high tem- 
peratures. Television coils should 
be dipped after assembly and baked 
at a temperature of 275 to 300 F 
for 30 to 45 minutes. Large coils 
will require higher temperature 
and longer baking time 

Gripo is available in two viscosi- 
ties. Gripo X is heavier bodied, cor- 
responding to X on the Gardner 
scale, while Gripo C is lighter, cor- 
responding to a reading of F. Price 
of the former is $3.70 per gallon in 
drums, and the latter, $3.50 per 
gallon in drums. There is an addi- 
tional charge per gallon for smaller 
quantities. 

The cement has a minimum 
dielectric strength of 2,500 v pe 
mil d-« 


COMPACT RESISTORS 


are wire-wound type 


PRECISION RESISTOR Co., INC., 107 
U. S. Highway No. 22, Hillside 5, 
N. J., has available a line of pre- 
cision wire-wound resistors de 
signed especially for subminiature 
and transistor requirements where 
physical size, weight and simplicity 


are of prime importance. 


> Varieties 
either inductive or 


They are supplied in 
noninductive 
windings in varying sizes from ¢ in 
up to { in. lengths in any resistance 
values desired, 0.10 ohm through 
0.50 megohm, and in a choice of 
1, 0.5, 0.26 
and 0.1 percent including precision 


standard tolerances of 


tolerances. All have temperaturs 
coefficient of resistance of 20 ppm 
per deg C. 


F-M WAVE TRAP 
is precision tunable 
BLONDER - TONGUE LABORATORIES, 
INc., 328 North Ave., Westfield, 
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NEW PRODUCT 


N. J., has announced ; precision 
tunable trap to eliminate f-m inter- 
ference in master tv systems and 
individual tv sets. The weather-pro 
tected unit, called MWT-1, may be 
mounted on the antenna mast, at 
amplifier inputs or at tv set termi 


nals 


> F-M Aid—Any f-m channel from 
88 to 108 me may be attenuated 
more than 20 db. Two trimme) 
screws tune out the interfering fre 
quency. Rejection ranges from 35 
db at channel center to less than 3 
db 1.5 me on either side. The feed- 
through circuit insures excellent 
75-ohm impedance match on all vhf 
tv channels. Standard 
tors are used 


Price is $23 


; 


7 

|| | | 
$l 4 
CERAMIC COIL FORMS 
used with printed circuits 


CAMBRIDGE THERMIONIC CORP., 445 
Concord Ave. 
announces two new printed circuit 
coil forms, the SPC-11 and SPC-12, 


made of grade L-5 ceramic. On 


Cambridge, Mas 


has a mounted height of in. and 
the other ?! in. Both have an o-d 
of 4 in. and have a in. threaded 
powdered iron core and_ silicone 


Fiberglas collar 


> Other Features—The coil form 

are available with 2 to 4 solder lug 

and feature a design which allow 

the units to be dip soldered afte 
mounting. They are available as a 
form alone or wound to the required 
specification of the user. They come 
complete with threaded slug and the 
terminal collar of silicone Fiberglas 
is securely fastened to the form 


> Prices—In quantities of 


they sell for 0.174 ea 


ELECTRONICS 
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Which Cable For Your Job ? 


Dependon PHALO far the Answer. 


This man is surrounded with 
perfectly good cables may 
he one of them will fit In 
sper ial requirements However 
the chances are that he'll need 
a custom-made cable, one de 


signed exactly for his task 


Here at Phalo we specialize 


/ 


in removing the fences that sep 


arate average cable perform 


ince from superior cable pet 
formance. Send us the “specs 
that have been adding gray 
hairs to your head. We'll turn 
the stumbling block into a step 
ping stone to product or service 


' 
SUCCESS. 


tsk For The Complete Phalo Catalog 


PLASTICS CORPORATION 


CORNER OF COMMERCIAL STREET 


WORCESTER, MASS 


insulated Wires, Cables ~ Cord Set Assemblies 


279 





NEW PRODUCTS continued 
0.154 each: 250-499 0.134 each: 
and 500-999, 0.119 each 
Microwave Absorber 
for Darkrooms 


VACUUM GAGE 
a 1 to 4-station unit 


CONSOLIDATED IE-NGINEERING CORP., 
300 N. Sierra Madre Villa, Pasa- 
dena 15, Calif., has announced the 
Autovac, a 1 t j-station vacuum 
ge which gives continuous pre 
ure readings from 100 mm. Hg to 
1 micron Hg. It covers substanti 
ally all laboratory and industrial 
applications now using Pirani and 
imilar gages, 


Microwave Darkroom with ‘ 
Emerson & Cuming Luneberg Lens under test >» Features—A special range-sele 


tion circuit provides automatic 
Eccosorb CH is a series of broadband absorbers reflecting less than 2” witching from the millimete: 


of the energy incident upon its surface. It is composed of enmeshed, rub- range (100 to 0.1 mm Hg) to the 
ange OO te P 
berized fibers and made in sheets 2 feet by 2 feet in various thicknesses micron range (100 to 1 micron Hg 
Ither features include W : 
Eccosorb CH its light weight and flexible. It is easily mounted and its her features incl o , ; - 
measuring range, (2) its ability to 
natural, white surface color gives good light reflection ' 


actuate an external relay circuit for 
Free Space Rooms are easily and economically built for indoor an- various purposes, and (3) connec- 
tenna measurements. Reflections are eliminated for all practi- tion for 4 gage tubes, 
cal purposes. You can build your own microwave dark room ot The single station gage is priced 
we offer you a complete Free Space Room ready to use. at $275. Each additional station in- 


Emerson & Cuming engineers design and build special types creases price by $25, Thus a 3-sta- 
rave e 2905 
for unusual conditions. Send us your specifications tion gage 18 9 


DOL” 


Another absorber, ECCOSORB HF comes in rods, sheets or molded shapes 
in several volume resistivities for waveguide terminations and similar 
uses, If you have a problem write for information on. . 


Plastics for Electronics 
La 


. 7 PLASTIC FOAMS 
: k ARIOL & LAMINATING AND 
- IMPREGNATING RESINS 


Cum a en Ine. PLASTIC-FIBER GLASS 


LAMINATES 


869 WASHINGTON STREET, CANTON, MASS HIGH DIELECTRIC 
CONSTANT PLASTICS 


Sales Representatives METALIZED PLASTICS INSTANT SOLDER GUN 
DAYTON ST. Lou's . . 
ROBERT G. SIFF & ASSOCIATE ENGINEERING SERVICES COMPANY S&LECTRONIC features tiny tip 
11 W. Monument Bidg.. Dayton 2, Ohu 6635 Delmar Bivd., St. Louis 5, M EMBEODMENTS 
Hemlock 12754 VO 3.366! 


CASTING RESINS HEXACON ELECTRIC Co., 130 W. Clay 
KANSAS CITY WASHINGTON, D.C. 


, . «Le y ‘ ‘e 
ENGINEERING SERVICES COMPANY TED BRITT LOW Loss ROD Ave., Roselle Park, N. J., announces 
4550 Main Street, Kansas City 11, Me 1500 Mass. Ave., Washington 5, D. ¢ 


ee re, oie. Goshen AND SHEET STOCK —an instant solder gun with 4-in. tip. 

NEW YORK WEST COAST MICROWAVE ABSORBERS The gun is soldering-hot in a few 
M. RAYMOND KALLMAN McCarthy Associate ; 

P. 0. Box 104, Roslyn, L. 1, New York P.O. Box 36, Altadena, Calif econds, without the use of heavy 


Rostyn 3.6511 Sycamore 8-5/90 
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insformer or fragile thermostat 


Trigger control gives any degree 
if heat required withéut danger of 
overheating. The gun has more 
heat capacity than size indicates 
because the heating element is right 


in the 4-in tip. 


> Applications—It is recommended 
for printed circuits, subminiature 
assemblies, radio, telephone, 
laboratories and the like 

Rated at 150 w and available 
120 v, it operates identically on d- 
as well as a-c, any cycle. List price 


is $7.95. 


KLYSTRON POWER 
SUPPLY 
up to 75 ma beam current 


BROWNING LABORATORIES, INC., 750 
Main St., Winchester, Mass. Model 
TVN-11B universal klystron powe1 
supply provides up to 75 ma beam 
current at voltages from 225 to 500 
v, with both beam and reflector volt 


ayes being continuously variable 
Price is $425. 


> Also 
square wave and saw-tooth modula 


Featured—It ha both 


tion, the square wave with mini 
mum overshoot and the saw tooth 
with good linearity for driving an 
reflector volt 
less than 
bette 


external instrument; 
ages from 25 to 875 v with 
l-percent regulation and 
than 2.5-mv ripple 
beam and reflector voltages. 


content on both 


A large illuminated panel meter 
indicates beam voltages and cur 
rents, and accurately calibrated 
panel controls give rapid reading 


of reflector voltage and current 


CODING SYSTEMS 
digitize analog data 


WANG LABORATORIES, I N¢é 


ley St., Cambridge 41, Ma 
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M‘“Coy's ‘‘MMite"’ Saves Space . . . Fourteen fit readily into a strip 
of sockets only 3” long. Two-inch diameter switch assembly takes 
ten ‘“MMites”’ without crowding. 


Here’s Aid For Manufacturers, 
Designers and Researchers 


When frequency selection is part of your sub-miniature 
design, MCCoy’s ‘‘MCMite"’ will control it accurately. 


tion above 5 mc. and overtone 
operation above 15 mc. 

M“Coy's “M‘Mite" is made 
with wire leads (M-20) or 
.040” diameter pins (M-21), 
providing easy adaptability to 
all types of assemblies. 


“MSMite” is an hermetically 
sealed precision quartz crystal 
unit, packing regular-size sta- 
bility, dependability and per- 
formance into sub-miniature 
size. Meets all military specifi- 
cations for fundamental opera- 


mc Coy “MMite” 


. Frequency Range 5 mc. to 125 mc. 


, 
-~ 


owl 7 
i ow * M-20 m-21 * ’ 
i anal camel sa bs 


Wire-in Type Plug-in Type - 


ud . Me » “a * 


Other M©Coy crystal components are shown in our catalog. 
Write for your copy today. 


WMS Coys ssi 


Phone 376 and 377 MT. HOLLY SPRINGS, PENNA 


cr 


SSS eee 
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To tit numerous applications, Bourns has 200 designs of miniatur- 
ized, high performar ce sensing instruments on file. These des gns are 


either standard types, or variations made to meet critical electrical and 


environmental sper ifications. The pressure potentiometer designs range 


Wy to 10,000 Pp. $.i Linear motion units pre vide travels of 


to 


from 


30 , and you can choose from ¢ > varie sistance ranges 


The instrument you need may be among these Bourns designs — 


ready for production from parts in stock. Or one of the designs now on 


our boards may meet 


ry your specs. If not, we will gladly consider devel 


oping the instrument you require Send us your spec fications — yc ur 


problem may 


GAGE PRESSURE 


QURNS LABORATORIES 


135 Magnolia Avenue, Riverside, California 


ept. 12 


Technical Bulletins on Request, D 


For additional information on all items on this page, use post card or 


NEW PRODUCTS 


nounce their angular position cod- 
ing systems, a complete line of com 
pact units for converting analog 
data which is in the form of a shaft 
position into digital form. 

The systems are available in two 
types—-a nonambiguous coded type 
which can be read out on demand, 
either on the fly or at static shaft 
positions, and the incremental coded 
type which registers the insta: 
taneous position of the shaft and 
each incremental change. 


> Cost—The price of the coder 
units type 3A (1,000 parts per 360 
deg) is $395; type 13A (10,000 
parts per 3,600 deg) is $745; and 
the price of the translation matrix 
which will accommodate static as 
well as on the fly readout (type 
3AT) is $700. A translation matrix 
providing static readout only is 
$500. 


CAPACITORS 
of the electrolytic type 


SPRAGUE ELEcTRIC Co., 35 Marshall 
St., North Adams, Mass. Type 17D 
electrolytic capacitor is now appli- 
cable to other electronic equipment. 
Long life and faultless performance 
require this series to use specially 
high-purity materials and the ut- 
most care in manufacture. 
Turret-terminal and mounting 
lugs and a special vent construction 
are molded right into the cover of 
the capacitor as are the numbers 
which identify each terminal. The 
eal, made by crimping the alumi- 
num can on to a gasket, has been 
long proven for dependability. The 
cans themselves are covered with a 
corrosion-resisting insulating coat 


ing. 


> Ratings—Nineteen standard rat 
ings covering a wide range of appli 
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NEW PRODUCTS ontinued 


itions in single, ial and tripl 
section units are available in the 
series All are characterized by 
low maximum leakage current and 
remarkable life test « ae 

Complete technical data are pro 


vided in engineering | ‘etin 340 


FREQUENCY METER 
with built-in calibrator 


VARO Mec. Co., INc., 2201 Walnut 
St., Garland, Texas Model 6501 
frequency meter features a built-in 
precision calibrator using the Varo 
temperature - compensated tuning 
fork. Output terminals permit using 
the 400-cps reference frequency in 
laboratory application , or as a set 


ondary frequency standard 


> Versatility——Model 6501 has two 
scales for extra versatility These 
cales cover the range 395 to 405 


eps, and 350 to 450 eps. The unit 


ire signals of 2 to 200 
Overall accuracy is better than 
0.1 percent, and the accuracy of the 
calibrator reference frequency is 
0.05 percent or better. Dimensions 
are 5} in. wide, 74 in. high and 
1; in. deep. Price is $345 


POWER DIODES 
miniature, highly efficient 


CLEVITE TRANSISTOR PRopDUE 


| 1 
levite rp., £4 


Waltham 54, 


ed germaniun 
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DRIVER OUTPUT 
lustrated here is a typical circuit requiring ; + 
special miniaturized transformers for use in f omens fo | 
Servo and Audio Transistor Power Amplifi- 2 y 
ww ? . f 
, 
: ls z 
+—+ 
; 


ers. Available standard transformers were 


not suitable. Specifications required a mini- 


‘ 


mum of Class B switching transients and low 


Z * neneeoseeoors 


i 


D.C. resistance to conserve battery power 


CLASS B TRANSISTOR POWER AMPLIFIER 


SOLUTION: 


Microtran engineers, specialists in the design and manufacture of miniaturized transformers, 
solved the problem by using Bifilar winding techniques and the most recently developed 
high permeability and grain-oriented core materials. Listed below are two sets of trans- 
formers produced to the above requirements. 


Through Special Techniques 


Appli- Tran- Pri. Load Power Freq. Catalog 
cation sistor Imp. Imp , Level Range Number 


Audio Driver 2N98 25,000 0 1200 0) C.T, 75mw 200-6000~ MIT7-F6 
Audio Output 2N43 200-6000~ M2251 


1900 (1 C.T. 3.20 250mw 
Servo Driver 2N57 560 () 400 () C.T, 150mw. 400~ 8126 
2.5 watts 400~ 8127 


Servo Output 2N57's 560 0) C.T 250 0) 
US YOUR REQUIREMENTS 


Microtran manufactures a wide variety of transformers for standard and special, military 
and industrial applications. Send us your requirements for prompt reply and quotation 
Detailed catalog anc specification design sheets available on request. Catalog items to 
MIL-T-27A immediately available from 

HAROLD H. POWELL CO RADIO PRODUCTS SALES, INC 


2102 Market St 1501 Se. Hill SF. 
Philadelphia, Pa Les Angeles, Cel 
PEERLESS RADIO DISTRIBUTORS W. D. BRILL CO. 
93-32 Merrick Rd 198 10th Street 
Jamaica, N.Y Oakland 7, Cal 


i 


MONTAGUE RADIO SUPPLY 
760 Laurel $* 
Beaumont, Texas 
WOLMAR DISTRIBUTORS 
417 Columble $* 
Utice, N.Y 


NEptune 4-3328 


4-13 em eh me ee ee 
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7 
at 
~ 
Sawa? 


How helpful to a busy engineer is 


that sooner-than-expected report: 
“We've found the trouble!’’, “We 
can ship Friday!” or “I'm flying 
the prints out tonight!”’. Phillips 
customers are used to that help 

a unique combination of engineer- 


ing skill* and personal attention. 
We call it the Phillips Plan, To enjoy 


that extra service, write us, or 


call your local man from Phillips. 


*FOR EXAMPLE: 

Phillips Engineered Relays 
are used by the aircraft 
industry in automatic fire 
control equipment, and 

in propellor synehronizers 


for multi-engine planes. 


20493 TYPE 4 Hermet- 
ically-sealed miniature 
relay. Three stud mounting, 
maximum 14 pins, solder 
terminals. O.D, 1°4"H x 

2 ie"L x 1 6 "W. 


TYPE 33BQA/ TYPE 
13IBAC all-purpose 
power relay, five pole 
O.D. 2'ie"L x 2°W x 
2'«"H 


20445 TYPE 270A — 
Hermetically-sealed power 
relay, three pole. Four 

stud mounting. O.D 
240" W a 2%5"L x 396°H. 


MULTI-CONTACT, POWER, HERMETICALLY SEALED RELAYS - ACTUATORS 


PHILLIP 


PHILLIPS CONTROL CORPORATION . . . JOLIET, ILLINOIS 


SALES OFFICES: NEW YORK « PHILADELPHIA « BUFFALO « SAN FRANCISCO ~- DENVER 
SANTA‘MONICA © ATLANTA «© OETROIT ~«~ CLEVELAND « OALLAS + SEATTLE 


NEW PRODUCTS continued 


tion power diodes types 1N91, 
1N92 and 1N93. They are designed 
for use in high-level modulation and 
detection in communications and 
control, a-f switching applications 
and rectification in the power range 


up to 25 w. 


> Specifications—The diodes fea 
ture peak inverse voltages up to 
500 v; peak forward currents up 
to hundreds of ma; low full load 
voltage drops (approximately 9.5 
Vv); operating frequency, 50 kc; and 
storage temperature, 85 C 


F-M/A-M RECEIVERS 
cover 19 to 500 mc 


MARCONI INSTRUMENTS, 44 New St., 
New York 4, N. Y., has available 
two new f-m/a-m Eddystone re 
ceivers for measurements in the 
range of 19 to 500 me. 

Model 770R (covering 19 to 165 
mc) is a superhet with a 5.2-mc i-f. 
Narrow-band a-m and f-m opera- 
tion is augmented by a wide-band 
f-m position for use with high- 
quality transmissions. Deviation 
ranges are 15 and 75 ke. Sensitivity 
is better than 5 pv for 50 mw out- 
put and 15-db signal-noise ratio. 
A maximum of 24 w audio is avail 
able from the push-pull low-distor- 
tion output stage. 

The 770U (covering 150 to 500 
mc) is a double superhet with i-f 
frequencies of 50 and 5.2 me de- 
signed for a-m and f-m operation. 
Sensitivity is better than 10 ,pv 
for 50 mw output and a signal to 
noise ratio of 15 db. The band 
width is 15 ke and image rejection 
is 25 db down at 400 me and 10 db 
down at 200 me. 


MAGNETIC AMPLIFIER 
low-level, push-pull unit 
POLYTECHNIC RESEARCH & DEVEL- 
OPMENT Co., INC., 202 Tillary St., 
Brooklyn 1, N. Y. Type R6A5M1 
low-level push-pull d-c magnetic am- 
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EW PRODUCTS continued 


plifier is designed to amplify the 
output of low level devices such as 
thermocouples, strain gages, ther- 
mistor bridges phototubes or crys 
tal detectors so as to operate an 
insensitive relay or meter. The 
amplifier is self-contained and re 
quires no external rectifier. 


P Specifications—The unit has a 
power gain of 60, a low drift of 
] pa and will give 5 mw output with 
a 300 mv input. Stability and 
linearity are excellent within the 
ambient temperature rating of —55 
C to + 85 C. 

Units can be cascaded for in 
creased gain. The R6A5M1 is her- 
metically sealed and highly resist 
ant to shock and vibration 


CRT TEST SET 
operates automatically 


RESEARCH ELECTRONICS LABORATO 
RIES, Roslyn, Pa. Model 808 Auto 
tester (for manufacturers’ use) i 
a crt test set with one meter to read 
and one button (on tube socket) to 
push. Two small meters are for 


calibration purposes only. 


>How It Works—The operator 
merely places socket on the tube 
under test. This automatically 
tarts a timer (adjustable to your 
own specifications for warmup 
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“CLIP-TY PE” 


closed entry socket contact 


now standard in 
“4 Ww wr 
BENDIX 
4 q YY 4 a ” ll 
SCINEFLEX 


_ ’ vw" 4% 
ELECTRICAI 
a 4G A + 4 
‘ 7 7 » % % 
CONNECTORS 


Cannot be overstressed — eliminates 


intermittent circuit problems resulting 


from socket contact malfunction. 


The heart of any electrical connector is the socket contact. 
This is why the Bendix-Scinflex* socket contacts have 
always been machined from bar stock. Stampings, with 
their required thin sections, can be easily overstressed. 

Even with the machined sockets, industry has been 
plagued with overstressed spring leaves due principally 
to the misuse of test probes and lax tolerances on pin con- 
tacts. Bendix engineers have now provided the only socket 
contact on the market today which completely eliminates 
all these proble ma. 

The “Clip-Type” socket will not accept any oversize 
probe or pin nor can one be forced into it. Also, no amount 
of wrenching or twisting of an acceptable pin or probe can 
possibly distort the spring clip. This new socket is now 
standard in all Seinflex connectors including those using 
solderless, high-temperature and thermocouple contacts 

Our sales department will be glad to furnish complete 
information on request. *TRADE-MARK 


SCINTILLA DIVISION of Gresaolye7 


SIDNEY, NEW YORK 


AVIATION CORPORATION 


Export Sales: Bendix International Division, 205 £. 42nd St., New York | 


FACTORY BRANCH OFFICES; 117 E. Providencia Ave., Burbank, Ca 

Bidg., 6560 Cass Ave., Detroit 2, Michigan ® 512 West Ave., Jenkinto 

Bidg., 176 W. Wisconsin Avenue, Milwaukee, Wisconsin © 840 

Datias 19, Texas * American Bidg., 4 5. Main Street, Dayton 2, Ohio 
N. W., Washington 6, D. C. © Boeing Field, Seattle 8 
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SPECIFICATIONS 
Av. Power 0-600 watts 
Peak 600 KW 
vSwe 1. max 
Freq range 


Bowe unit 
24103.95% 


With Adapters 
2.6 to 18.0 ume 


...10 WAT ‘ 
directly 


WATTMETER 
TERMINATION 


2unit CALORIMETRIC 
WATTMETERS 


...» for obtaining direct power 
readings in testing electronic 
equipment — without t guessing! 4 


oe 


Three of the world’s largest producers of electronic equip- 

ment have recently mode CUBIC Calorimetric Wattmeters 

standard test equipment in their laboratories and plants 

For very good reason. No other instrument designed for 
power measurement gives you direct power readings with such precision, 
and yet so simple in its application 


The model shown is the MC-1B for power measurement from 2600 to 
26,500 MC. Also available are the models MCX-1A (coaxial type) for 
power measurement from 100 to 3000 MC, and MCL-IA (L-Band wave 
guide type) for power measurement from 1120 to 2600 MC 


Whether checking fleld equipment, developing or making acceptance 
tests on new equipment or magnetrons in the lab, or in production, one of 
CUBIC'S Calorimetric Wattmeters will be an invaluable addition to your 
test equipment. Standard laboratories calibrate secondary power devise, 
especially bridge type bolometer instruments. Exact calibration is pro 
vided month to month 


Write for more information, and ask for our catalog of other test equip 
ment and waveguide components. Or if you hove o problem in development 
or engineering, CUBIC offers the services of its engineering staff and facili- 
ties in its solution. 


aesee ema a BT 
1814. ease) 


2481 CANON STREET, 
CORPORATION SAN DIEGO, 6 CALIFORNIA 
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NEW PRODUCTS continued 


check. If within time (usually 30 
seconds) tube emission is not stand- 
ard (usually 0.5 ma, also adjust- 
able) all further tests are locked 
out, and an indictor lamp shows 
SLOW WARM-UP. ‘But a good 
tube, as soon as it reaches specific 
emission, automatically changes 
over to the next position, the stand- 
ard two neon lamp short and leak- 
age test, which indicates leakages 
up to 100,000 ohms—and the tube 
can be bounced in this position. 
Then gas is read by pushing a but- 
ton on the ert socket, which auto- 
matically regulates all conditions 
for authoritative gas ratio test. No 
resetting is necessary—merely pull 
the socket off and on to the next 
tube immediately. 

Price of the model 808 Autotester 

$240 


LAB-TYPE OSCILLATOR 
covers from 18 cps to 1.1 mc 


ALLEN B. DUMONT LABORATORIES, 
INc., 750 Bloomfield Ave., Clifton, 
N. J. Type 347 extended-range os- 
cillator covers from 18 cycles to 
1.1 me in 5 overlapping ranges. It 
costs only $150. It weighs 6 lb and 
measures 6 in. deep, 64 in. high and 
14 in. wide. Output voltage is 10 v 
open circuit and distortion is less 
than 0.2 percent over most of its 
useful range. 


> Applications—The combined ad 
vantages of the type 347 make it 
an ideal instrument for testing of 
sound and high fidelity systems and 
for work in ultrasonic The unit’s 
ability to operate on power supplies 
of 50-400 cps permits it to be used 
in airborne applications such as 
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continued 


of intercom installations 
and other aircraft electrical 
tems, 

For application wh t is neces- 
sary to operate the type 347 with 
balanced output, a matching 
transformer, type 2624, avail 
able. Thi vide he maximum 


ty 


PRECISION WATTMETER 


is a low-power unit 


PHYSICS RESEARCH LABORATORII 
INC., 507 Hempstead Turnpike, 
West Hempstead, N. Y., announces 
the Goerz (Vienna) low-power pre 
cision wattmeter 


P Ranges and Accuracy—With 
current ranges of 10 ma and 50 ma 
and voltage ranges of 150, 300 and 
150 v at a full-scale accuracy of 0.5 
percent, this wattmeter is parti 

larly well adapted to the measure 
ment of power consumption in re 


lay coils, voltage coils and the like 


ee 


TELEPHONE AMPLIFIER 


uses magnetic induction 


REMLER Co., San Francisco, Calif 
A new 3-oz telephone amplifier pow 
ered by dime-sized batteries is nov 
available for those who use tel 


phones in noisy locations and 
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SPECIALIZED 
SERVICE 


..... keeps your Ace 
enclosure on the job! 


Put it up take it down 
air condition it make it 
larger—or smaller! Whatever the future demands of 
your Ace shielded enclosure, you'll be prepared 
Years from now you'll still benefit from the same 
ound advice and counsel offered by Ace engineer 
in the original design of your enclosure. Why? Be 
cause Act ind only Ace tands behind the sert 
ce of your enclosure, as well as the performance 
Little wonder, then, that laboratories, hospital 
manufacturers of every description, and the military 
prefer Ace. [t's the one enclosure you can buy today 
for tomorro need Whether you're interested in 
in entirely new enclosure or modifi 
cation of your present installation, 
you'll find it pays to call on Ace 
Detailed information on the com 
plete line of Ace enclosure featur 
ing highest attentuation, full inter- 
changeability inside bolting 
ind exceeding the performance re 
quirements of MIL-E-4957A (ASG) 
is given in Bulletin 10 available on 
letterhead request 


(*Patents Pending) 


ACE ENGINEERING & MACHINE COMPANY 


Kier Me lal heat ee a Philadelphia 40, Pennsylvania 
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JENNINGS VACUUM RELAYS 


For Switching Antennas, Pulse 
Forming Networks, and Similar 
RF and DC Circuits 


EVACUATED CONTACT TUNGSTEN SERIFS BREAK 
EWCLOS CONTACTS 


£ 
ILLS 
fa Seyi) rsa oe 
Ta aa CERAMIC INSULATOR 

COPPER 10-GLASS 
OTE the copper disk 
in the coil housing 
between the armature 


“ EFFICIENT MAGNETIC 
E CIRCUIT PENETRATIN 
and coil. This disk pro ik (oe 
vides a vacuum seal 
without shorting out 
the magnetic circuit. 
The result is an efficient magnetic circuit that permits the use of a 
small, low wattage coil in a relay that will pass MIL-R-5757B vibra- 
tion tests. 


COPPER DISK SEA 


Other outstanding features common to all of these relays are: 


@ High voltage and current ratings because the series-break 
contacts are sealed in a high vacuum. 


@ Very low contact resistance (less than .01 ohms); a contami- 
nating film camnot form on properly outgassed contacts sealed 
in a vacuum 


@ An actuating coil that is easily removed. 


@ Simple flange mounting. If necessary, the high voltage ter- 
minal can be inserted into a pressurized or sealed con- 
tainer with the low voltage terminals accessible from the 
outside, 

Continuous ratings are 10 and 12 KV, 10 to 
15 amperes rms. Contact arrangements now 
available include NO, NC, SPDT, 2PDT, and 

APDT. 


Send for catalog 
literature describing 
these and larger 
vacuum switches 
and relays with 
ratings up to 85 KV 
and several hundred 
amperes 


JENNINGS RADIO MANUFACTURING CORPORATION - 970 McLAUGHLIN AVE. P.O. BOX 1278 - SAN JOSE 8, CALIFORNIA 
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NEW PRODUCTS continued 
the hard of hearing. The phone aid 
clips over any style telephone re 
ceiver. 

The pocket-size electronic device 
is a reproducing receiver and a 3- 
stage amplifier with transistors 
taking the place of tubes. It in- 
creases the acoustic output of tele 
phones by 49 db. 


>» Magnetic Induction—The phone 
aid picks up speech from the tele- 
phone by magnetic induction which 
cuts out all room noise. An ingen- 
ious circuit shuts out disturbances 
created by electrical circuits and 
appliances. 

No warmup is necessary. Volume 
is adjusted while in use and the 
unit automatically shuts off when 
removed from the telephone. 

Price, including batteries, 
$49.50, 


} 


ELECTRONIC SWITCH 


for wide-band operation 


TELETRONICS LABORATORY INC., 54 
Kinkel St., Westbury, L. L, N. Y. 
Model ES-180A wide-band  elec- 
tronic switch provides d-c to 15 mc 
dual trace oscilloscope presentations 
on any conventional oscilloscope at 
switching rates up to 400 ke. 

A movable horizontal index and 

provisions for introducing time 
markers make extremely rapid and 
accurate amplitude and time meas 
urements possible. A control dial, 
calibrated in both volts and percent, 
allows absolute and relative ampli- 
tude measurements to within 2 per- 
cent accuracy. 
P Specifications — The amplifier 
rise time is 0.023 psec; input im- 
pedance, 1 megohm; and output im- 
pedance 93 ohms. 


Unity gain, negative feedback 
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NEW PRODUCTS continued 
and regulated power supplies are 
provided for maximum 

and stability. Price is $495 


linearity 


COIL WINDER DRIVE 
a compact bench-type unit 


CROWN INDUSTRIAL PRODUCTS CO., 
713 Amsterdam St., Woodstock, Ill. 
The series 50 coil winder drive han- 
dles everything from solenoid coils 
up to 5-hp winding field, mush, 
armature and similar types of coils. 
The gear arrangement is designed 
for smooth operation and constant 
backlash, giving 
the operator precise control. 

Price is $198 without motor, $225 
with 4-hp 120-v 


torque with no 


motor 


TINY CRYSTAL OVEN 


for military communications 


BULOVA WATCH Co., INC., Valley 
Stream, L. I., N. Y. Model AB-200 
miniature precision crystal oven is 
designed primarily for use in mili- 
tary communications equipment. 
Fitted with an octal base, the unit 
features a patented heater design 
which eliminates the necessity for 
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le. 


headquarters for 
digital magnetic 
and perforated 
tape handlers 


Model 902 Magnetic Tape Handler treats the tape 


gently while providing a start/stop time of 5-milli 


seconds. Fully reversible without stopping 


’ 


Model 903 Perforated Tape 
Reader provides a 5 millisecond 
start time and stops on the 
haracter at 300 characters per 
second and on the character 
following a stop code at 600 
haracters per second 


The Potter Digital Magnetic Head 
eliminates ‘‘digit drop-outs’’ due 
to oxide collection. Phosphor 
bronze head mount provide: 
close tolerances insuring com 
plete interchangeability of tape 


from one machine to another 


ww 


Whether your data processing requirements call 
for perforated or magnetic tape handling, Potter 
offers a complete line of high-speed equipment to 
meet your needs for either intermittent or 
continuous playback with speeds of up to 60 inches 
per second and start/stop times of less than 
5-milliseconds! 


Servo-controlled tape drives permit fast starts and 
stops without tearing or spilling tapes. At 30 
inches/second speed, less than % of tape is 
consumed in a start/stop cycle! 


For complete specifications on Perforated Tape 
Readers, Magnetic Tape Handlers and Digital Mag 
netic Recording and Playback Heads, write TODAY 


POTTER INSTRUMENT CO., INC. 


115 Cutter Mill Read 
Great Neck, New York 


For additional information on all items on this page, use post card on last poge 





ALUMINA CERAMICS 


These man-made “sapphires” provide 


EXTRA strength... 
EXTRA hardness... 
EXTRA precision... 


For mechanical, electrical and electronic applications, Stupakoff Alumina 
Ceramics provide highly valuable characteristics. Because they are ex- 
ceptionally hard, parts made of this material serve well under conditions 
of abrasion and wear. Because of the material's high strength, it finds 
many applications where its resistance to pressure, shock and impact 
adds to the life and service of an assembly. Because Stupakoff has the 
equipment and skill to mass-produce alumina parts with dimensions held 
to close tolerances, Stupakoff precision ceramics assemble readily and 
function correctly. 

Parts may be simple or complex, ground or machined, plain, metallized 
or assembled, Our research and engineering facilities are available to assist 
in the design of your parts, 


Write Dept. E. 


Division of The CARBORUNDUM Company 
LATROBE, PENNSYLVANIA 
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two thermostats. Long trouble-free 
service is claimed. 

Operating temperature of the 
unit is preset to customer’s require- 
ments; the heater voltage, either 


7 


27 or 110 v. 


eee ode 
94 eee of 
ee 


D-C AMPLIFIER 
has 160,000 maximum gain 


KEITHLEY INSTRUMENTS, INC., 3868 
Carnegie Ave., Cleveland 15, Ohio. 
Model 303 d-e indicating amplifier 
has an input impedance of over 1 
million megohms, a maximum gain 
of 160,000, and a frequency re- 
sponse of d-c to 100 ke. 


> Other Features—The unit has an 
accurate meter, with ranges of 2 to 
2,000 mv full scale, a power ampli 
fier for driving all common direct- 
writing recorders, a differential in- 
put, and a zero drift of less than 2 
mv per hour en any range or gain 
setting. 

Input terminals are mounted on 
a small plug-in panel which can be 
interchanged with plug-in multi 
pliers that extend the voltage range 
to 800 v full scale, or a plug-in 
decade shunt that converts the in- 
strument to a direct-reading mi 
cromicroammeter. 


> Uses—The amplifier may be used 
to measure voltages as low as 200 
wv, currents down to 10°" amperes, 
and resistances up to 10°“ ohms, It 
is suited for measuring transistor, 
piezoelectric crystal, and capacitor 
potentials, and currents in semi- 
conductors, photocells and ion cham- 
bers 


HOT-COLD CABINET 
primarily for aircraft use 


ATMOSPHERE CONTROL CoO., INC., 
5315 ¢ hester Ave , Philadelphia 13, 
Pa., has announced a hot and cold 
cabinet that is used primarily by 
aircraft component producers. It is 
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NEW PRODUCTS ontinued 


available in a choice of two models 
stationary and movable—and 

can be used efficiently in any part 

of the Jaboratory in conjunction 

with breaking-strength and ten 

sile-strength testing machine 
Range of temperature is fron 
100 to +600 F., 


> Control Specifications — Hithe: 
model'can be equipped with vari 
ous types of controls from vapo1 
pressure type to the electroni« 
type, depending upon the degree of 
accuracy demanded, and same may 
be either the indicating or record- 
ing 

Air circulation is according to 


customer specifications 


FREQUENCY RELAY 
a low-cost series 


POTTER AND -BRUMFIELD, INC., 
Princeton, Ind., announce a new 
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KOVAR ALLOY 
| for glass sealing 


Kovar is available as sheet, strip, foil, rod, tube, wire —or fabricated cups, eyelets, leads, other shapes. 


STRONG ... DURABLE... 


Easy to use 
Available 


The ideal alloy for glass sealing, Kovar matches the expansivily 
of certain hard glasses over the entire working temperature range. 
It resists mercury attack, has ample mechanical strength and seal 
readily with simple oxidation procedure. 

Kovar produces a permanent vacuum-tight seal, and is readily 
machined or fabricated to permit the use of small and intricate 
shapes. It is of controlled Composition and processing to permit 
duplication of results. Usable in any thickness; no need to feathes 
edge on tubular or intricate shapes, and is relatively inexpensive 
eliminating restraints on sizes and capacity. Can be welded 


soldered, and brazed to other metals. 


Write Dept. E 


Division of The CARBORUNDUM Company 
LATROBE, PENNSYLVANIA 
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4800 Oak Grove Drive 


wo EoEEoE TET Ae 


JET PROPULSION LABORATORY 


OF THE 


INSTITUTE OF TECHNOLOGY 
Pasadena, California 


CALIFORNIA 


has positions now open in several fields of 


MISSILE GUIDANCE SYSTEM 
DEVELOPMENT 


This is an opportunity to associate yourself with the nation’s 
foremost guided missile research and development facility. 


1) System Analysis 


Engineers, Physicists or Mathematicians are wanted for rocket 
guidance system planning and analysis. The work requires a 
combination of imagination and a high level of analytical ability. 
Experience in the engineering type problems of guidance or related 
equipment is very desirable. This overall system work provides 
the opportunity to become familiar with a broad variety of inter- 
esting and challenging fields. Excellent digital and analogue 
computers are available for use in the studies. 


2) Inertial Guidance 


Engineers and Physicists are wanted for missile inertial quid- 
ance component development. Work involves design, development 
and evaluation of gyros, accelerometers, integrators, stable plat- 
form systems and associated apparatus. Particular emphasis is 
placed on the problem of achieving component performance under 
severe environmental conditions, and on development of advanced 
testing techniques. 


3) Layout and Packaging 


Engineers are wanted for layout design and proof testing of 
electronic and electro-mechanical packages with emphasis on meet- 
ing vibration, temperature, and system operation requirements. 


4) Switching Circuits 


Engineers are wanted to design low power switching, control, 
and power circuits, with emphasis on reliability and ease of 
operation. 


The Jet Propulsion Laboratory is located in a suburban area 
of Pasadena, California. It offers these advantages: 


Desirable academic associations 

Emphasis placed on research and development 
Excellent laboratory and model shop facilities 
Attractive salaries 

A stable yet progressive organization 


Interviews are conducted by members of our engineering staff. 


Airmail your summary of qualifications to: 


cattech | JET PROPULSION LABORATORY 


Pasadena, California 


For additional information on all items on this page, use post card on last page 
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low-cost series TR frequency relay. 


> Range—It features a range of 
frequency from 40 to 170 cps with 
a 400-ohm coil as standard. Other 
frequency ranges are available for 
special applications. 

A maximum of 10 standard re- 
lays may be installed in a control 
panel each operated by a signal to 
which it has been tuned. Each in 
turn will operate an auxiliary 
relay for closing or opening any 
circuit. 


SMALL BLOWER 
for space-conscious designs 


RIPLEY Co., INC., Middletown, Conn. 
The L-R No. 1 subminiature self- 
contained motor blower is engi- 
neered for 
signs. 


space-conscious de- 


Using a 1-in. diameter impeller, 
this unit will efficiently move 8 
cfm at l-in. static pressure when 
running at 20,000 rpm. Total 
weight of blower and motor unit is 
less than 2} oz. Designed to meet 
military specifications, it is avail- 
able in cew and c-w rotation. High 
efficiency and long life under the 
most rigorous conditions are 
assured, 


P-W AMPLIFIER 
for keying and recording 


APPLIED SCIENCE CORP. OF PRINCE- 
TON, P.O. Box 44, Princeton, N. J., 
announces a new model DKA-1 
p-w keyer-record amplifier unit 
used for p-w multi coding and 
direct recording of numerous data 
channels onto single track of an 
Ampex magnetic tape recorder. 
The unit combines a standard 900 
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NEW PRODUCTS continued PERSONNEL, 


Kleiner’s Pride: | pant, ano 
PRODUCT 


Seamless tubing parts cut, flared, 
flanged or bulged to exacting engi- 
neering specifications, require 
special handling all the way down 
the line for highest results. All our 
personnel take a special interest in 
every order received in this plant— 
to see that our product never falls 
short of the customers’ standard. 


We believe our highly skilled per- 
sample-per-sec pulse width keyer sonnel are worthy of the finest tools 
and a record amplifier in a single and machines. As a resule our 
unit which is interchangeable with plant is equipped with 
the f-m or pwm/a-m record strips tools and machines 
in the record electronics assembly - specially designed | 
of any of the Ampex 800 series air- by these skilled 
borne recorders craftsmen. 

For each track of p-w recording 
required the DKA-1l and any 
standard ASCOP p-w commutator 


4 


producing timing signals and 900 
data samples per sec in the 0 to 

5-v range achieve the desired 
result with a minimum of equip 
ment 

The unit meets all essential 
functional requirements of MIL-E 
5400. 


> Measuremenis— Model DKA-1 is 
1.484 in. wide by 6.718 in. high by 
6.522 in. deep. Weight is 1 lb 3 oz. Kleiner seamless tubing parts 
; retain uniform wall thickness 
—are cut with square ends, 
and vary from no burr to a 
maximum of one thousandths 
of an inch. Our continuous 
quality control checks these 
and other factors to insure 
parts that meet our Customers 


every requirement, 


We have produced more than 
300 million parts from seam- 
less tubing—all to close-tolerance engineering specifications, so we hope 
you will pardon our use of that overworked phrase, "KNOW HOW” 


Cost per piece is lower due to high production—seamed components 
with their high tooling and die costs are eliminated—no secondary 
spot welding and deep draws needed. 


ACCELEROMETERS 
for aircraft applications USE KLEINER SEAMLESS TUBING PARTS 


CEDAR ENGINEERING, INC., 5806 W. Send Your Prints For Quotation 
36th St., Minneapolis 16, Minn. A 


series of new accelerometers offer a Oi IAL SAA 4 ian 
wide selection of single and multi- I 
axis devices that have been fully SPECIALTIES INC, 


qualified for yaw damping, accelera- P. O. BOX 185, DUNELLEN, NEW JERSEY 


tion limiting, turning rate, and sim- 


ELECTRONICS — January, 1956 For additional information on all items on this page, use post card on last poge. 





] 
ss /3 less space 


than previously 


available types 


smaller socket for 
septar based tubes such 


as the 9894, 6524, 6252 


Considerably smaller than previously available types, 
this new 7-pin VHF septar socket permits compact design 
in mobile, aircraft, and other types of transmitting equip- 
ment, Bases on all three types are grade L4 steatite, 
glazed on top and sides underside DC 200 impregnated. 


Available in three grades to meet all applications 


Standard — 122-105-1 
industrial — 122-105-100 
Military — 122-105-200 


Contacts on the standard grade are cadmium plated, 
with brass clips and steel springs. Contacts on industrial 
and military grades consist of phosphor bronze clips 
with beryllium copper springs. Contact plating on indus 
trial type, .0005 silver; military, .001 silver. Aluminum 
shell finish is etched on standard; Iridite No. 14 on indus 
trial and military types 


Additional Features 


@ Molded recesses in base for each contact— prevents 
turning 

@ Contact cushion washers of fungus resistant glass base 
melamine 

@ Sockets molded with pin circle groove and recessed 


tube pin holes for easy tube insertion 


@ Aluminum shell submounts tube for optimum input and 
output shielding, %” hole provides adequate venti 
lation, 


Special Types Available 


Wafer socket alone, without shield base. Sockets with 
special grid terminal for direct mounting of components 


Write today for prices or further information, 


E. F. JOHNSON COMPANY 


2334 Second Avenue Southwest * Waseca, Minnesota 


For additional information on all items on this page, use post card on last puge 
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ilar aircraft applications, as well 
as industrial automation. They 
measure accelerations from ro g to 
50 g. 


> Response Element—A nonpendu- 
lous, turly linear response element 
eliminates crosstalk and provides a 
completely basic linear output. The 
response elements can be housed in 
a variety of frames to meet mount- 
ing conditions and are available 
with potentiometer pickoff, induc- 
tive pickoff, or switches with man- 
ual or automatic reset. 
Potentiometer life for most mod- 
els is in excess of 8 million cycles. 


TINY COAX CABLES 
are Teflon insulated 


HITEMP WIRES, INC., 26 Windsor 
Ave., Mineola, N. Y., introduces a 
new line of miniature coaxial cables. 
These Teflon insulated cables are 
available in 3 standard types, 50, 
70 and 93 ohms. Each type of cable 
can be obtained with an outer cov- 
ering of Vinyl, Nylon, Kel-F, Teflon 
or a glass-fiber braid. Special low 
noise types are also available in 
any of the aforementioned types. 
Prices range from $125 to $382.50 
per 1,000 ft, depending on the con- 
ductor, outer covering and type of 
cable. 


> Uses—Because of their small 
diameter and light weight, these 
cables are excellent for aircraft and 
telemetering applications. 


PULSE TRANSFORMERS 

withstand severe conditions 

TECHNITROL ENGINEERING Co., 2751 
N. Fourth St., Philadelphia 33, Pa., 
announces availability of MIL 
grade and X grade pulse trans- 
formers in the same sizes as the 
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ard TE and TP 
MIL T-27. 

mperature cycling. MIL grade 
afely withstand 


types. They 


sper ifications 


tempera 
105 C, 


i090 © to 


from 70 C to 


\ grade units from 

150 C, 

P Other Features—The new en 
apsulating material renders these 
rmers nonflammable and im 
to humidity, salt spray and 

evere conditions. A special 
r bronze alloy now 
tail leads 


ised for 
enables the unit 
irpass the bending and 
requirements of military 


ations. 


PLUG-IN UNITS 


in varied lengths, materials 


CO INSTRUMENT CorpP., Larkin 
ringdale, Conn. Plug-in unit 


f heavy gage (0.060) alumi 
available in stock lengths 
to 12 it , 


rd diamete1 


> Special Requirements 
ends, the init 
mal! pecial 


+ 


NEW SENSITIVE, 
WIDE RANGE DC-VTVM 


Measures 25 uV to 1 000,000,000 uV 


Type MV - 27 C 


IT FILLS A NEED .... where higher 


sensitivity and greater accuracy are re- 


quiredand justify its slightly higher cost. 


MV-27C ( NEW ) 


RANGE: 0 - 250 uV to 0 - 1kV 
ACCURACY: 2 % full scale 
PRICE: $320.00 f.0.b. Schenectady 


MV-17C ¢ STANDARD ) 


RANGE: 0 - |lmV to0-I1kV 
ACCURACY: 3% full scale 
PRICE: $295.00 f.0.b. Schenectady 


Time Progresses 


MILLIVAC 


P.O. BOX 997, 


INSTRUMENT CORPORATION 


SCHENECTADY, NEW YORK 
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92,000 hours from now! 


It is difficult to realize that this historic “flying 


machine” is just 92,000 working hours old. 

From that 1910 beginning to today’s new multi-jet 
Navy XP6M SeaMaster, Martin has developed and 
produced a new aircraft design every 1500 hours of 
the working calendar. 

On this backlog of experience—unmatched by any 
other aircraft company in the world —one of the 
youngest and most dynamic managements in the 
industry is engineering new methods that are thou- 
sands of hours ahead of the aircraft calendar. 

You would do well to find out what’s happening at 
Martin — and what the opportunities there in AERO- 
DYNAMICS, ELECTRONICS, STRUCTURES, 
PROPULSION and NUCLEAR POWER might do 
to speed up your own calendar of progress. 

Contact J. M. Hollyday, Dept. E-1, The Martin 
Company, Baltimore 3, Maryland. 


Se eS ae 
MVE £4 FEN 2 Pa 
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ature. Upon request, octal or minia- 
ture sockets may be mounted on 
top to accept tubes or facilitate 
stacking. 

Complete descriptive literature is 
available. Information concerning 
diameters other than the standard 
14 in. will be furnished upon re 
quest on company letterhead. 


CRYSTAL FILTERS 
produced by new technique 


HYCON EASTERN, INC., 75 Cam 
bridge Parkway, Cambridge 42, 
Mass. A new technique for the syn 
thesis of quartz crystal filters re- 
solves many of the problems hereto- 
fore associated with their design 
and production. Filters can be pro 
duced on short notice in large or 
small quantities to meet exact per 
formance requirements. 


> Characteristics—Quartz crystal 
filters can be realized to any fre 
quency from 10 ke to 10 me. 
Throughout this range the attenua- 
tion characteristic can be tailored 
to meet almost any desired specifi 
cation within the bandwidth limits 
from 0.01 percent to 14 percent of 
center frequency. 

For applications where absence 
of phase distortion is essential, 
crystal filters can be designed with 
a high degree of phase linearity. 
Stable band-pass delay lines may be 
produced in this manner. 

For a given filter specification, 
information on the most economical 
values can be provided. 


COMMUTATOR 

drum type coded-switching 
IELECTRO-MINIATURE CorpP., 205 La 
fayette St., New York, N. Y., has 
developed and is in production on 
a new drum-type coded-switching 
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continued 


commutator. The commutator in 
drum form gives dependable, trou- 
ble-free performance in the smallest 
possible space. All switching com 
binations are attainabk 


> Purpose of Drums—These drums 
are particularly well suited to cas 
cade Solid, precision 
made, precious metal or alloy seg 
ments and Nylon or Kel-Fallow ex- 
tensive ranges of operating condi 
tions, insure long shelf life and give 
stable operation in service. 
Simple 


operation, 


registration technique 
make possible highly accurate angu 
lar resolution as well as exception 
ally small segments. Size and 
weight for airborne and military 


applications are minimal 


PULSE HEIGHT VTVM 
for development engineers 


TELEVISION ACCESSORIES CO., 1412 
Great Northern Bldg., Chicago 4, 
Ill. The PV-812 pulse height vtvm 
measures 


repetitive pulse height 


) 


with an accuracy of better than 
full-scale deflection 


Readings are entirely 


percent ol 
independ 
ent of pulse width from 0.01 pse 


upward, 


> Ranges—The unit 
ranges of 0 to 10, 0 to 30, and O 
to 100 v; and the 5-in 


equipped with a knife-edge pointe: 


provide 
meter | 


and mirror scale. 


OSCILLATORS 

are voltage tuned 

HUGGINS LABORATORIES, INC., 711 
Hamilton Ave., Menlo Park, Calif., 
has available a series of backward 
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HEILAND OSCILLOGRAPH 
CHARTS | 


ON LONELY 
MOUNTAIN PEAK 


Tv 


Fa rach 


cg | x 


ne ne 


———ay 


ae 


- 


Dr. Franklin E. Roach, consulting physicist to the National Bureau of Standards, 


loads a record take-up drum into the Heiland oscillograph 


n wind-swept “Fritz Peak” in the Colorado Rockies, the broad ca- 
pacity of the Heiland 712 oscillograph goes to work on every 
cloudless and moonless night, charting the airglow in the sky 
Charting these night-light phenomena formerly required 30 minutes, 
but a complete record of the skies is now taken every 4 minutes 
A 4-telescope Photometer—installed at the top of the 9,000 foot 


mountain—sends information on the amount and quality of light in the 


skies to the Heiland 712 Oscillograph located in the trailer laboratory 


below. Heiland galvanometers convert these data into clear, easily-read- 
able oscillograms for later study 

The National Bureau of Standards “Airglow” Project is engaged in 
a study of the earth's upper atmosphere. It is expected that this research 
will reveal high-speed fluctuations in the airglow, which originates in 
that part of the upper atmosphere known as the ionosphere 

Heiland Series 700-C Recording Oscillographs provide record widths 
as great as 12 inches, accommodate up to 60 channels and have record 
speeds through 144 inches per second. Galvanometers with unequalled 


sensitivity ratings are available in frequencies up to 5000 cps 


@ Write for Bulletin 700 CFPK for details. 


A DIVISION OF MINNEAPOLIS 


HONEYWELL 


130 €. Sth Ave 


a ee 


TT Ti Tit Denver 3, Cole 
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Solve space and weight problems 
with Continental subminiature 
electrical connectors 


Continental Connectors are pace-setters in 
ubminiaturization to meet increasing 
demands for rugged equipment of small 
ize and weight. Where weight and space are 
at a premium, in aircraft and 
nstrumentation applications, they provide 
excellent precision connection. 


Subminiature AN-Type Series 1300 = “<7 


Precision-machined aluminum shells meet military requirements 
for salt-spray test resistance, One-piece molded inserts prevent 
moisture traps and electrical breakdowns possible with conven 
tional AN two-piece inserts. Floating contacts guarantee self- 
alignment of cach contact and reduce engagement and disengage 
ment to a minimum. Inserts are permanently swaged into shell to 
form a single cartridge unit, Current Rating: 7.5 amps. Contact . 
take #20 AWG wire. Two shell sizes are available: one for 3, 4, and 
5 contacts; the second for 15, 19, 27, and 31 contact 


Subminiature Rectangular Series $M-20 Subminiature Rectangular Series G-20 
Moldin 


#20 AWG w 


* Pot. Pend 
Technical data on these connectors, ond special designs requiring 


the use of subminiature, hermetic seal, pressurized, high voltage, or power connectors, 
ore available on request. Write today for complete catalog 


Electronic Sales Division 


DeJUR-Amsco Corporation, 


45-01 Northern Boulevard, Long Island City 1, N. Y 
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wave oscillators featuring 
tronic tuning across their re 
tive frequency ranges. Tunir 
accomplished by varying 01 
ing a single voltage without 
complementary mechanical ad 
ments. The frequency band 


‘ 


traversed at psec rat 


> Applications—-This type 
cillator should find its greate 
as a swept signal source for n 
wave instrumentation and te 
as a swept local oscillator in 
heterodyne receivers, and 
master oscillator in variabl 


quency transmitte! 


f . 
LOUT 


> Characteristics —The 

span the frequency ranges of 
4 kmec, 3.75 to 7 kme, 7 to 14 kme, 
and 12.4 to 18 kme with power out 
puts of approximately 100 mw, 100 
mw, 50 mw and 10 mw respect! 
Tuning voltage in all case 


vithin the range of 300 to 3,5 


TRANSFORMERS 
missile and computer we 


PULSE I. NGINEERIN( 
Redwood City, 
ivyns in minia 
wide-band transformers are 
able from this firm for appli 
in pulse and computer circu 
Type ES6 and ES7 perforn 


ratings extend from 0.2 psec 


ec pulse width in blocking 
t 
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NEW PRODUCTS 
lator and pulse coupling circuits. 
They are also provided as wide- 
band step-up step-down transform- 
ers for tape and computer circuits 
ip to 10-to-1 turns ratio. High 
potential ratings of 2 kv d-c may 
be called out on ES6 designs 
>Military Requirements—Al| 
inits are epoxy impregnated and 
will withstand environmental ré 
quirements of MIL-T-27A includ 
ing shock, temperature cycling, 


midity, salt spray and vibration. 


L-V CAPACITOR 
for transistor use 


GLENCO CorpP., 212 Durham Ave 


Metuchen, N. J., is producing a new 


series of Ceramistor low-voltage 
capacitors, particularly well-suited 
for use in transistorized circuits 
for bypass and coupling applica 
tions 


> Construction and Size—Rated at 


75 v maximum, this subminiature 


component features’ rectangular 


plate construction and the patented 
thin-sheet process of manufacture 
for obtaining maximum capac 
itance in minimum space. Size 
vary from 34 to 4 in. sq, with capac 
itance range from 0.001 yf to 0.1 


uf, Ceramistor capacitors of other 


ss and sizes can be built to 


specification. 


TEST EQUIPMENT 
inspects bars and tubing 


MAGNETIC ANALYSIS CORP 
Twelfth St., Long 
N. Y., has developed 
testing equipment desig 
metal-producing and m« 


industries to inspect r 
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VU 


VOLTAGE RANGE: 
100 microvolts to 100 
volts rms of a sine wave 


in 6 decade ranges. 


INPUT IMPEDANCE: 


2 megohms shunted 
by 8 mmfd on high 
ranges and 15 mmfd on 


low ranges. 


FREQUENCY RANGE: 
2 cps to 150,000 cps. 


ACCURACY: thd ee 
3%, except 5% below 5 
cps and above 100,000 i Le 4 
cps and for any point on 
meter scale. 
ee 
MODEL 3028 
Size: 6%""7'A"x 12%" 
Weight: 14 Ibs. 


Price complete with cover 
and batteries: $245. 


® Available accessories increase the voltage range from 20 microvolts 
to 42,000 volts. 


® Available precision shunt resistors permit the measurement of AC 
currents from 10 amperes down to one-tenth of a microampere. 


@ Features the well-known Ballantine logarithmic voltage and uniform 
DB scales. 


@ Battery life over 100 hours. 


® Can also be used as a flat pre-amplifier with a maximum gain of 
60 DB. Because of the complete absence of AC hum, the amplifier 
section will be found extremely useful for improving the sensitivity 
of oscilloscopes. 


For further information on this Voltmeter and the Ballantine Model 300 
Voltmeter, Wide-Band Volimeters, True RMS Voltmeter, Peak to Peak 
Volimeters and accessories such as Decade Amplifiers, Multipliers, Pre 


cision Shunt Resistors, and Precision Sensitive Inverter, write for catalog 


ATA 


100 FANNY ROAD, BOONTON, NEW JERSEY 
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guic EQUIPMENT momen sii 


n Pressurization 
equipment ac- 
f requirements, 
dards. 


TR 
PRESSURIZE ELEC 


The extensi 


\ ve line of Easter 
' Units for @ 
\ 
\ 


jrborne electronic 
¢ ¢ oO 

; 4 broad rang tan’ 

commodates > ropriate government s 


and meets ap 


with 


UNITS 


stainless steel bars and tubing 
Tie ae ae el ey) both seamless and welded 
> Warning System—An audio-vis 


H.P.~10,000 B.P.M., 208 V., 3 ual warning system indicates ex- 
ternal mechanical defects in bars, 
ee ee Soom such as cracks, seams and slivers 
In seamless and welded tubing, it 
indicates mechanical defects both 
aa. on inside and outside diameters, as 
Ml ML well as imperfect welds. Differences 
Operating SRL CEee Satetates, wroteon in chemical composition and cross 
Motor is 1/25 HP, 7,500 8.P.M., 27 volts D.C. sectional dimensions are likewis« 
~~ 1.68.8. detected 
A meter and an oscilloscope are 
provided in addition to the audio 
visual warning system to give 
Pde ae ae a eK more complete information. Test 
. a widen ing speed is approximately 200 ft 
pressure 90 PE.LA, 4 per minute 
° by yy 15 4.7. nominal 24-28 volts D.C. f 


P.M., continuous duty, shunt wound 
© Current drow is 3.4 amperes maximum under 
normal operating conditions 


© Life is $00 operating hours 
© Weight is 12 Vs. maximum 


MODEL E AP-2400 TYPE 2018 


* Maintains system pressure of 3) P.S.LA. 
* Motor is 1/10 H.P., 24-28 volte D.C., 5,000 
RPM, « duty 


* Current draw is 5.5 amperes maximum 
* Life is 500 operating hours 
© Weight \s 10-3/4 Ibs, moximum 


bt Se 


* Meintains system pressure of 3) P.S.1.A. 
® Motor is 1/7 H.P., 10,000 B.P.M. 


208 V,, «3 ph. 
{ 24-28 Vbc ph continuous operation 
® Current drow is | 1S ame./peene | amperes BATCH COUNTER 
moximum under normal operating conditions : i a 
* Life is 1,000 operating hours operates indefinitely 
© Weight is 8-1/2 Ib. maximum 
SPENCER MFG. Co., 3253 N. Cicero 
Ave., Chicago 41, Ill. The batch 
COMPLETE counter has been developed for con 
AVIATION trolling the number of items in a 
CATALOG *330-P batch to be counted or measured 


with control of quantity before or 
ON REQUEST. 


after an operation, as desired. Ths 
control function—ringing of a bell 
or stopping of a machine, can be 
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made on a convevo! at a machine 


> Performance—This counter 


be preset at 


can 
the 


avail- 


any figure within 


range of 5 ials 


ligits spe 


able At each impulse a subtrac- 


tion of is made from the 


the CO 


one preset 
until 


The Cc 


ne control 


figure inter reaches 


zero uunter then 


tion As 


the 


performs 
further 
counter 
until it 


preset figure, 


fun 


impulses are received, 


adds one for each impulse 


reache the original 


then it again performs the control 


function and then starts the sub- 
tracting 


This 


ing at 


operation over again 


counter requires no reset- 


t the end of each cycle and 


will continue to operate indefinitely 
the 


Electrical control panel with release 


until preset figure is changed. 


are built in. Size is 5 in 


10 in 


deep by 


high by 12 in. wide 


DRIVE MOTOR 

with adjustable speed range 

. LORG6 
The 


permits 


SERVO-TEK PRODUCTS Co., IN¢ 
Goffle Road, Hawthorne, N. J 
100 series of drive motor 
speed ovel 

Any giver 

repeated and 

percent of 

pite of 

tempera 


Both 


ay ailable, 


wide 


hp models are 
vhich can be adjusted for ar 


between 36 and 3,600 ry 


> Encapsulation— 0! 


the use of a < 


; 
nove 18 


= 
epoxy resin to Tully encaps 


resistors, Capacito! and the 


within easily removed plug-in 


semblies. A screwdriver is the only 
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From DIALCO-New, Compact 


INDICATO 


R LIGHTS 


for heavy duty industrial applications 


OIL TIGHT 


DUST TIGHT 
OMNIDIRECTIONAL 


Exceptionally Rugged! 


Perfect oil-tightness is effected by 
retained oil-proof gaskets and the 
gasketed glass lens assembly. 


These units have many heavy-duty 
features: One-piece solid brass 
bushing, solid brass lens holder, 
high impact phenolic insulation, 
rugged binding screw terminals 


They install easily in a single 1” or 
1% panel mounting hole. Other 
units available for ''44° mounting 
hole. A choice of 3 lens styles, 7 
lens colors, and other optional fea- 
tures provide adaptability. If you 
have an unusual problem, consult 
our engineering department. 


DISCS with legends, behind flat 


lenses, deliver specific messages 


KERB) SOR RL 


No 
104-3502-XP10—23) 


Mi 


OWL TIGHT INDICATOR LIGHTS 


accommodate a wide range of Incandescent and Neon Glow Lamps. For 
neon, DIALCO offers an exclusive feature — BUILT-IN RESISTORS (U. S. 


Patent No. 2,421,321) for opera 


tion on 105-125 V, or 210-250 V. Simple 


external resistors are provided for all higher voltages. EVERY ASSEMBLY 
1S AVAILABLE COMPLETE WITH LAMP. For design purposes we will send : 


SAMPLES ON REQUEST— AT ONCE—NO CHARGE 
CATALOG ‘'L-200” gives you complete specs on DIALCO’S Oil- 


Cm ma ee ha li 
on DIALCO Pilot Lights covering 


FREE —— Brochure on “Selection and Application of Pilot Lights’’. I 
oo 


Brooklyn 37, N.Y 


lar 
Manufacturer 
Od ae 


DIALIGHT| 


CORPORATION 


58 STEWART AVENUE 
BROOKLYN 37, N. Y. 
HYACINTH 7-7600 


“ 
@ ~ 


py 9) 


ble—a file of Special Catalogs 
eA CU i a 


DIALIGHT CORP., 58 Stewart Ave 


L-200 


Brochure 


C7 Please send Cat on Oil-Tight Lights 


] Selection” Pilot Light Catalogs 


Name 
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Where dependability, 
long life and uniform 
performance are 
all-important ... select 


oon 


» 


HARD GLASS 
Miniature Beam 
Power Amplifier 


Here's another advance in the Bendix ELECTRICAL RATINGS* 


Red Bank “Reliable” Vacuum Tube 


Heater voltage (AS or DC)** 6.3 volts 
program. Featuring a hard glass bulb 


Heater current 0.6 amps 
and stem with gold-plated pins... Plate voltage (maximum DC 275 volts 
Screen voltage (maximum DC 275 volts 
Peak plate voltage (max. instantaneous 550 volts 
cathode temperature . . . the Bendix Plate dissipation (absolute max 12.5 watts 
Red Bank RETMA 6094 can operate Screen dissipation (absolute max 2.0 watts 
: Cathode current (max. instantaneous 
at temperatures up to 300° C, com- peak value 100.0 ma 


pared to an average of only 175° C. Heater -cathode voltage (max.) * 450 volts 


_ : Grid resistance (max 0.1 megohm 
for soft glass bulbs. Thus, this new Grid voltage (max 4.5.0 volts 


tube ideally meets aircraft, military min 200.0 volts 


. : ‘ Cathode warm-up time 45 seconds 
and industrial applications where free (Plate ond hoster vellage may be opptied slmultons 


dom from early failure, long service ously.) 

life, and uniform performance are *To obtain greatest life expectancy from tube, avoid 
designs where the tube is subjected to all maximum 
ratings simultaneously 


**Voltage should not fluctuate more than «5%. 


plus a conservative design center of 


essential. 


The Bendix 6094 uses pressed ceramic 
spacers, instead of mica, for element 


separation. In other tubes, deteriora- MECHANICAL DATA 


tion of mica in contact with the hot Base 9 pin miniature hard glass— 
gold plated tungsten pins 

Bulb Hard glass—T6% 
is greatly accelerated under shock and Max. over-all length 2%" 
vibration. Ceramic eliminates this Max. seated height 2%" 
Max. diameter %" 

problem and greatly reduces damage Mounting position any 
caused by fatigue failure of parts. Max. altitude 80,000 feet 
Max. bulb temperature 300°C 

. e Max. impact shock 500g 

For complete details on our special- Max. vibrational acceleration 50g 


purpose tubes, write today (100-hour shock excited fatigue test, sample basis.) 
5S, ° 


cathode causes loss of emission which 


Manviacturers of Specicl- 
Purpose Electron Tubes, Ia- 
verters, Dynamotors, Voltage 
Regulators, Fractional D.C, 
Motors and A.C. and D.C, 
Generators. 


DIVISION OF \@ 
EATONTOWN, N. J. 


West Coost Sales and Service: 117 E. Providencia Ave., Burbank, Calif. 
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q. 


NEW PRODUCTS (continued 


tool necessary to replace any part 
within a few minutes. 


> Uses—The precise nature of 
speed adjustment on these drives 
permits their use with proportion- 
ing pumps or feeders and ta- 
chometer test stands, as well as with 
rewinders and machine-tool drives. 
These units utilize a d-c tachometer 
generator, which can be remotely 
mounted, and are particularly 
adaptable for various automation 
devices. 


SHOCK MOUNT 
protects electronic tubes 


ROBINSON AVIATION, INC., Teter- 
boro, N. J. Miniaturized mounting, 
as in model K271, is the best insur- 
ance against shattered tubes and 
waveform distortion during im- 
portant operations, whether air- 
borne, mobile or otherwise. 


> Design—Integral in the mount- 
ing system is a metal sleeve, serv- 
ing as a brace and support for the 
tube, which may be adjusted with 
a screw clamp. Met-L-Flex spring- 
enclosed cushions, fabricated of 
stainless steel (in projecting cups), 
attenuate shock and vibration be- 
tween the sleeve and the outer sup- 
port. 

Performance is unimpaired from 
heat because of resistance extend- 
ing to 375 F throughout the all- 
metal system. Cold to —130 F does 
not hamper its resilient action. 
Flexible electrical leads are se- 
curely connected at the base of the 
tube and do not interfere with the 
free action of the mounts. 

These types of mountings utilize 
every available portion of space in 
smail chassis and electronic sets. 
They are designed for any shape to 
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fit all 
tions 


TO COUNTER, V.T.V.m 


OR CONTROL SYSTEM C\ \ 


——— 0 
WO 
Ll 


) 


SMALL GENERATOR 
proximity impulse type 


MINATRON Corp., 14 Cliveden Place, 
Belle Mead 14, N. J. Model 50A 
miniature proximity impulse gen- 
erator provides a_ self-generated 
output voltage proportional in am- 
plitude and frequency to the ve- 
locity of magnetic material moving 
in proximity to the sensitive end 
of the pickup. 

The device, when used with com- 
mercially available electronic count- 
ers, provides an accurate means 
of measuring, counting or detect- 
ing movement, vibration, or speed 
of a shaft or other part. 


> Construction—Stock units are 
encapsulated in a stainless steel 
housing, which is & in. diameter by 
1# in. Jong. Construction is such as 
to withstand extreme conditions of 
shock, vibration and _ operating 
temperatures to 500F. 


ae eee 


| } Literature 


Broadband Cavity Wavemeters. 
DeMornay-Bonardi, 780 8. Arroyo 
Parkway Pasadena, Calif has 
annou doa 4-page, illustrated 
folder on precision broadband 
cavity wavemeter It describe 
the ealed construction which 
t 


+ 


maintains a dielectric cons 


‘ ? 
ant, 


and explains the extremely high 
accuracy of the units. Eleven sizes 
are listed, covering frequencies 
from 2.6 kme to 90 kme. Applica 
tions, specifications and ordering 


information are provided 


~~ Soldering of Printed Circuits. 


or 3'/2"' Squore 


4’ x 6" Rect 


with Mirrored Scale 


2" Rect 
Chrome or Black 


also available 


illuminoted 


ER 


ee oe Se 


CUSTOM 
PANEL 
METERS 


The appearance of your equipment 
will be enhanced by PHAOSTRON 
meters with their high style, die cast 
bezels and large easy-to-read 


scales. 


You can depend upon 2 accur 
acy because these meters are cali 
brated to within 1% of full-scale 
deflection with controlled, certified 


standards 


Continuous accuracy is assured by 
the UNITIZED METER MOVEMENT 
ASSEMBLY which provides integral 
mechanical stability. The aged 
alnico magnet of the meter is 
protected from the effects of stray 


magnetic fields by the steel case 


These units are also equipped with 


insulated zero adjustments 


Nine Types in 77 Standard Ranges are available at your Parts Distributor 
If you have a special requirement, write to the Product Development Depart 


ment fora practical recommendation. 


Hi Gri ade All 


14 de cribes 


ELECTRONICS 


Vv Corp., 
Talman, Chicago, Ill. Bulletin 


1236 S$ 


the applicat 


January 


1956 


151 PASADENA AVE., 


For additional information on all items on this page 


PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY 
SOUTH PASADENA, CALIF. 
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AGTH con corms 


Pe LY) | 
increase 


ficiency 


of your 


Ty 
insertion 
production 
by 20% 


Special embossed construction eliminates torque control prob- 
lems and stripping . . . prevents breakage or freezing of cores 
due to cross threading or improper starts. 


Custom fabrication to your exact specification assures correct 
dimensions to within the most critical tolerances, plus uni- 
formity throughout. 


Threads are positioned in accordance with your requirement 


—full thread, each end, one end, center only. 


We will furnish—without charge—a pilot production run of 
custom-made embossed forms to fit your particular applica- 
tion. We will also send a winding mandrel made to the speci- 


fications you supply. 


Contact us now for full details about this special offer. 
Request technical bulletin, Use of Threaded Tubes, Threaded 
Iron Cores VS. Torque Control. 


ai Oy + 


CORPORATION 


Sales Representatives in: 


New England: Framingham, Massachusetts, Trinity 3-7091 


Metropolitan New York, New Jersey: 
Jersey City, New Jersey, Journol Square 4-3574 


Upstate New York: Syracuse, New York, Syracuse 4-214] 
Northern Ohio, Western Penn.; Cleveland, Ohio, Atlantic |-1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, Californio, Sycamore 8-3919 

Canada: Montreal, Quebec, Canada, Walnut 0337 


PRECISION PAPER TUBE COMPANY 


20356 W. CHARLESTON ST. CHICAGO 47, ILLINOIS 


NEW PRODUCTS continued 


several new products in the dip 
soldering of printed circuits. 

HG No. 19 flux lacquer applied 
to the circuit immediately afte 
etching protects it from oxidation 
and acts as an efficient flux during 
soldering. HG No. 27 rosin flux 
used hot serves the double pu 
pose of fluxing and preheating 
ceramic patterns so as to prevent 
cracking during soldering. 

Sulletin No. 14, in addition to 
describing the above products, 
provides a complete guide to the 
techniques of fluxing, choice of 
soldering equipment and methods 
of soldering. 


Electro - Pneumatic Controllers. 
Leeds & Northrup Co., 4934 Sten 
ton Ave., Philadelphia 44, Pa. A 
4-page data sheet gives complete 
information about the new Speedo 
max H electro-pneumatic control 
lers, current-adjusting type. In 
cluded in the sheet is a full de 
scription, complete with line draw 
ings and photographs, of the con 
troller and its associated con 
verter. Specifications and stand 
ard ranges for all models are con 
veniently tabulated along with 
equipment for the complete con 
trol system. Ordering instructions 
complete the sheet. Ask for data 
sheet ND46-33(106). 


Beacon Telemetering System. 
Stavid Engineering, Inc., U. § 
Highway 22, Plainfield, N. J., ha 
prepared a-technical brochure on 
the Beacon telemetering systen 
developed for the U. S. Arm 
Signal Corps The system de 
scribed uses ppm with time sepa 
rations of 25 to 125 psec employing 
0.38-~8ec pulses corresponding to 
telemetered data signal inputs of 
0 to 5 v d-c. Complete information 
is included on the: system’s three 
groups of equipments: airborne 
equipment (transmitting), ground 
equipment (receiving) and test 
equipment (calibration 


Phase Measurement. Berkeley Di 
vision, Beckman Instruments, In« 
2200 Wright Ave., Richmond 
Calif. Data file 107 describes the 
company’s digital method for fast, 
precise phase measurement. The 
procedure discussed reads directly 
in degrees, mils, or any other unit 
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of angular measure, and banishes 
interpolation. Accuracy is 0.1 deg. 

Basically, the procedure simply 
measures the time interval be- 
tween the zero crossover point of 
a reference signal and the zero 
point of the shifted signal. Com 
paring the time interval with one 
period of the signal frequency de- 
termines the phase-lag magnitude. 


Closed Circuit TV Systems. Dage 
Television Div., Thompson Prod 
ucts, Inc., Michigan City, Ind. A 
l6-page booklet covers the com 
pany’s complete closed circuit TV 
systems. It discusses models 60 
and 101 cameras, the 600-B video 


monitor, an amplifier, audio-video THE NEW MODEL 3 


mixer, remote control, remote pan 
"dn AUTOGRAF 
Illustrations and specifications 
ewes ss aaa ed trade mark 


are included. sa 
The Model 3 AUTOGRAF X-Y Recorder incorporates the proven features 


Photographic Printing Process. of the Model 2 in a compact instrument, ideal for use with standard 
LogEtronics Inc., 1177 New Hamp 842" x 11” graph paper. Rugged, accurate, fast, and stable, the Model 
shire Ave., N.W., Washington 7, 
Dp A colorful, descriptive 
folder outlines some of the types 
of problems already being solved e@ Ranges: 5 mv up to 500 volts, full scale @ 200,000 ohms /volt input resistance 
e Independent, isolated inputs, free of ground eZero set and one full scale length 
eSpeeds: Up to % second. full scale zero offset, both axes 

@ Resolution 0.1%; accuracy and resolution 0.25%. e@Liquid ink or ball point pens 


3 provides facilities for curve drawing and curve following with full 


visibility of the recording while in operation 


by a new photographic printing 

process with automatic dodging 

and automatic exposure control. 
Much discussion has centered 

around this new principle which 

brings electronic automation to laa : Wren 

the photographic darkroom. The 

folder answers many of the ques 

tions being asked, and is available 


upon request. 


Dynamic Accuracy Tester. Gen 
eral Electric Co., Schenectady 5, 
N. Y. Bulletin GEA-6345 describe 
DYNAT, a dynamic accuracy teste 
developed for ground testing com 


plete aircraft armament systems 


MODEL 3 


under fully simulated flight condi 
tions. The 4-page bulletin describes 
the operation of the tester, its capa- 
bilities, and its advantages in speed Ihe addition of the Model 3 to the Moseley AUTOGRAF line gives you 


ing delivery of future armament three X-Y recorders to choose from 


systems. MODEL | MODEL 2 MODEL 3 


‘ . : ’ Drum type Flat-be ask P 
Synthetic Micas, Mycalex Corp. of 84" x 11” paper 11" 16%" paper Bh" x11" pape 
2 i Jap i 972 é 1/2 pape 


America, Clifton Blvd., Clifton, X-¥ Recorder X-Y¥ Recorder X-Y Recorder 
N. J., has available | Curve Follower Curve Follower Curve Follower 


iterature de 
i Point Plotter 
scribing its compression-molded 


Supramica 500 and _ precision More than 1000 AUTOGRAFS are in use in laboratories, univer 


molded Supramica 555 Ceramo sities, and industrial plants throughout the U.S. and overseas 
plastics. Type 555, made with syn 


thetic mica, provides all of the de MOSELEY CO Bulletins describing these instru.nents 


; are available and we'll be glad 
ly } led 2 lt » te ae J ] Lem Pasadena, Calif 
glass-bonded mica, plus tempera to send them to you. 


sirable properties of Mycalex 410 
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The most 
advanced 
developments 
in electronics 
are being 
made in 

the sphere of 
airborne radar 
and related 
ground control 
systems because 
of military 
emphasis. 


SCIENTIFIC 


STAFF 


INGENIOUS 
PACKAGING 


Further applications of 

electromechanical techniques in these fields 
are creating new openings in the 

Systems Division of Hughes Research 


and Development Laboratories. 


Engineers who have demonstrated ingenuity and inventive 
ability will find interest in areas of work that call for 
devising reliable, maintainable, manufacturable designs 
for precision equipment developed at Hughes Research and 


Development Laboratories 


The design of this equipment, manufactured at Hughes, 
involves mechanical, electromechanical, electronic, micro 
wave and computing problems. Design also requires the 
use of such advanced techniques as subminiaturization, 
unitized “plug-in” construction, with emphasis on design 
for volume production. Knowledge of electronic components, 


materials, finishes and military specifications is useful 


RELATIONS 


HUGHES 


RESEARCH AND DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 


(continued 


NEW PRODUCTS 
ture endurance up to approxi- 
mately 950 F. Supramica 500 offers 
temperature endurance up to 1,000 
F 

Prices range according to thick- 
ness, from $6.84 to $26.88 for sheets 
14 in. by 18 in.; from $1.08 to $4.02 
for 18-in. rods. Quantity discounts 
are available. 


Operational Amplifier. George A. 
Philbrick Researchers, Inc., 230 
Congress St., Boston 10, Mass. 
Complete data on a new operational 
amplifier, model K2-X is described 
in a new technical bulletin. Gen- 
eral characteristics, operational de- 
tails, applications, internal cir- 
cuitry and suggested methods of 
applying bias are presented. 


Radio Interference Filters. Tele- 
1415 Golf Road, Des 
Plaines, Ill. A 4-page folder illus- 
trates and describes radio interfer- 
ence filters to specification MIL-I- 
6181. information on 
the company’s interference labora- 
tory facilities and field testing op- 
erations. 


viso Corp., 


Included is 


Electronic Wire. Alpha Wire Corp., 
430 Broadway, New York 13, N. Y., 
has announced publication of cata- 
log 55 of electronic wire, which con- 
tains complete descriptions, specifi- 
cations and illustrations of the 
company’s in-stock line of 1,373 
The catalog lists 487 new 
items, full MIL 
specification data, and special engi- 
neering cross-reference charts for 
determination of 
wire needs, 


items. 
Government and 


easy individual 


Thermistor Data. Victory Engi 
Union, N. J., has 
prepared a new edition of the 
VECO book with 


information on the historical back- 


neering Corp., 


thermistor data 


ground, operating characteristics, 
typical applications and engineer 
ing data, A new section on varistors 
is now included, with graphs show 
Priced at $1, it 


may be obtained free if requested 


ing typical curves, 
on company letterhead. 

Electronic Generators and Test 
Equipment. Communication Meas 
urements Laboratory, Inc., 350 Le 
land Ave., Plainfield, N. J. A 16- 
page booklet contains illustrated 


January, 1956 — ELECTRONICS 





NEW PRODUCTS 


information on 7 electronic genera- 
tors, a group of 3 phase and master 
units, and such test equipment as a 
Rotobridge and its accessories, a 
stroboscope, megohm meter and 
vtvm. Specifications and prices for 


all are included 


Relays. AEMCO, Inec., Mankato, 
Minn., has released a 4-page bul- 
letin covering a wide variety of re 
lay types. Complete specifications 
are given for each relay. The bul- 
letin contains valuable mounting 
information, type enclosures avail- 
able, and basic size information. 
Each relay type is pictured and 
platings, insulation grades and fin 


] hes are described 


Laminations Catalog. Magnetics, 
Inc., Butler, Pa., has issued a 
greatly expanded magnetic lami 
nations catalog, describing the 
company’s standard lines of lamina 
tion laminated cores and dies 
Catalog ML201 includes 16 pages 
of lamination specification sheets, 
showing both the individual lami 
nations to actual scale, as well as 
properties of square cross-section 
core stacks, and weights and counts 
for different materials. 

Catalog sections are devoted to 
laminated core assemblies, mechan- 
ical and magnetic parameters and 
lamination tolerances 


Instrument Type Switches. Cinema 
Engineering Co., Aerovox Div., 
Burbank, Calif., has available an 
8-page catalog describing instru- 
ment-type switche Illustrations, 
a complete code system outline and 
complete specifications are included 
in the data. Production switch 
parts discussed are prefabricated 
to insure speedy production, but all 
witches are precision made custom 
built. 

Information is also available on 
other CES switches with special 
terminal boards, dust-covers, ball- 


bearings, stainless steel s 


hafting, 


coin silver contacts, special detent 


positions and h-v construction. 


Industrial TV Cameras. Taller & 
Cooper, Inc., 75 Front St., Brook- 
lyn 1, N. Y. Descriptive literature 
deals with three new products re- 
cently placed on the market. Bulle- 
tin 508 covers industrial tv cameras, 
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TRANSFORMERS 
for your SPECIAL 
REQUIREMENTS 


TWO NEW 


SPECIAL 
UNITS 


Resistance Welding Trans- 
former with eight point tap- 
changing switch on primary wind- 
ing. Used for a varying secondary 
current output. Unit shown is 3 
KVA. Units are available from .5 
to 50 KVA. 


High Voltage Plate Trans- 
former for use under oil with 
other equipment in same tank, 
Unit shown is 50 KV center tap 
grounded, 4 KVA and high imped- 
ance. Note plastic insulation shield 
between coils. This unit available 
from 100 VA to 100 KVA., 


For any special transformer, you will get the highest 
quality, the fastest delivery, the most reasonable cost and 
the highest efficiency from Nothelfer Winding Laboratories. 
Their production is geared to the manufacture of special 
transformers, chokes and reactors. 


Write for complete 
information, specifying 
A your particular requirements, 
y 
> WINDING LABORATORIES, Inc. 


P. O. Box 455, Dept. 101, Trenton, N. J 
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...INFRA'S GOT'M yn ALL TYPES 


ie 


Stop being low man! Specify Infra servo 
motors, generators or syncros and get 
to the top fast! Thousands of standard 
Infra types are immediately ready to 
go to work for you... for unique appli 
cations Infra’s specialized engineering 
Staff quickly creates exactly the right 
unit for your system, saving valuable 
engineering time. Infra extra-tough 
components meet all applicable gov 
ernment specifications 


Build better performance into your 


systems, use Infra components 


Send for Infra’s complete Catalog 101 — today! 


INFRA ELECTRONIC CORPORATION 


ROSELAND, NEW JERSEY 


SIGNERS AND 


MANUFACTURERS OF PRECISION ROTATING EQUIPMENT AND SYSTEMS 


NEW PRODUCTS continued) 


a private tv system for supervising 
plant and traffic operations. Bulle- 
tin 507 discusses an automatic cam- 
era with which it is possible to 
record picture and pertinent data 
simultaneously on the same frame. 
Bulletin 503 has to do with remote 
control systems for the automatic 
operation of municipal water sup- 
ply systems. 


Cabinet Racks. California Chassis 
Co., Lynwood, Calif., has issued a 
supplementary catalog sheet on its 
cabinet racks for electronic uses. 
Another item listed is the C.C.C. 
miniature cabinet. The new catalog 
sheet is a supplement to the annual 
Cal Chassis illustrated catalog for 
its chassis, brackets, panels, cabi- 
nets, bottom plates and other pro- 
duction items, Dealer’s price sheet 
is included, 


Regulated Power Supply. Deltron 
Inc., P.O. Box 192, Glenside, Pa. A 
single-page bulletin covers a new 
regulated power supply that fea- 
tures low cost wide voltage range, 
large current output, excellent regu- 
lation, low ripple, relay-controlled 
preset voltage and heavy duty fila 
ment supply. Complete  specifica- 
tions are given. 

Two models are illustrated in the 
bulletin. Model 900 is priced at 
$340, and model 900R $330. 


Sprayed Metals. Metallizing Engi 
neering Co., Inc., 1101 Prospect 
Ave., Westbury, L. I., N. Y. Bulle- 
tin 120 illustrates and describes a 
wide range of applications of metal 
lizing—sprayed metal—in the pro 
duction of electrical and electroni 
equipment, Originally used to pro 
vide a soldering base on nonmetalli 
materials, the use of this metal- 
spraying process has spread to ap 
plications in shielding, the produc- 
tion of other types of electrically 
reflective surfaces and in the re 
placement of wired circuits. 

The bulletin provides engineer- 
ing data on bond strength, conduc 
tivity characteristics, permissible 
coating thicknesses, circuit tests, 
surface preparation and spraying 
methods. 


Delay Lines. Epsco, Inc., 588 Com- 
monwealth Ave., Boston 15, Mass. 
Sulletin DL55 covers new delay 
lines designed particularly for tele- 
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NEW PRODUCTS 


(continued 


metering, digital or analog com 
puters, pulse circuits, coders and 
decoders, navigation systems and 
stable time reference units. 


> Standard Units—It covers units 
with the following characteristics: 
Temperature coefficient of delay is 
less than 50 parts per million per 
deg CC; operating temperature 
125 C; delay 


tolerance, 3 percent; attenuation in 


range of 55 C to 


db, approximately 0.1 to 0.2 times 
delay-to-rise-time ratio. 

The bulletin presents design data 
on the following elements: preci 


ion audio delay lines; custom de 


igned units; standard series and 
special applications; design form 
ilas; characteristic impedance; at 
tenuation; delay time, rise time, 
delay-to-rise-time ratio; band 
width; phase linearity; spuriou 
signals; 


operating temperature 


range; and typical circuit 


Gear Boxes and Precision Gears. 
Southwestern Industries, 5880 Cen 
tinela Ave., Los Angeles 45, Calif 
A 4-page brochure illustrates and 
describes a line of miniaturized 
gear boxes for electronic and in 
strument applications, servomech 
anisms, computers, small actuator 
and electronic components. Also 
included is information on the 
company’s miniaturized, vibration 
resistant pressure switches for air 
craft and missile systems applica 
tions 


Servo Amplifiers. Servo Corp. of 
America, 20-20 Jericho Turnpike, 
New Hyde Park, L. I., N. Y. A 
i-page brochure fully 
Servoflex amplifier models 1120, 
1121, 1123 and 1124. Each of the 


models discussed features instan 


describe 


taneous response, built-in preampli 
fier, built-in power supply, compact 
assembly, standard tubes and sta 
bility 


Printed Wiring Boards. General 
Electric:Co., Electronic Component 
Dept., W. Auburn, 
N. Y. A new 6-page, 3-color bro 


Genesee St., 


chure with technical data and cir 
cuit design pointers for G-E Thru 
Con printed wiring boards is now 
available. The brochure include 
layout and design information, 
specifications on base and conductor 


materials, use characteristics, and 
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another filter problem solved... 


aa ee 
ema ea etal dN 
SUL MN Le 


PrRoBsiemM: Hoover Electric Company, Los Angeles, California designed 
a hydraulic pump motor for aircraft which successfully met all of the 
following requirements: operation at altitudes as high as 60,000 feet 
imbient temperatures as high as 250°F, and ability to withstand con 
It had to be of 
minimum size and weight, explosion-prool, and radio interference-free in 
accordance with MIL-I-6181B. Although the pump motor met its per 


tinued starting under one hp loads at two-second intervals 


formance requirements, the 45 amp, 175°F filter originally designed and 
built into the unit could not withstand the severe inrush condition 
ubjecting it to up to five times nameplate rated current thirty time 
a minute 

APPROACH: Hoover Electric brought the problem of replacing the 
inadequate filter to the Sprague Electric Company Radio Noise Suyf 
Angeles 


filter electrically matched to the motor and able to fit the same space a 


pression Laboratories in Lo They required a 75 amp, 250° 
the original 45 amp filter. This design parameter was necessary for the 
continued use of other standard Hoover parts in production to meet 

liveries, and to permit mechanical and electrical interchange 
ibility with parts used previously in the field 


SOLUTION: Sprague Engineers made radio interference measurements to 
MIL-I-6181B and custom designed a filter electrically matched to the 
Hoover pump motor ew 7S amp, 250°F filter fits in exactly the 
ime space as th completely interchangeable with it, and fully 
conforms to the 1 ary cification 


PRODUCTION 
ind standard filters are regularly met by Sprague plants on both coast 
Write, wire, or phone Sprague Electric Company, 12870 Panama Street 
Lo Angel 66. California (TExas 00-7531) or North Adan Ma i 


chusetts (MOhawk 3-5311) 


SCHEDULI for this and many other custom designed 


Sprag i¢ ON request 
YOU CAN DEPEND ON ‘ will provide 


eee with complete ; 
+ ication engit 
1 optumum resul 
‘ { 
heh. ry ia.) Pas i b 


the use ol 


noise filter 
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NEW PRODUCTS continued 


REVERE other customer information. The 
Thru-Con 


boards described are 
made by an additive process which 


plates the copper through the com- 
ponent lead holes. 
Pressure Transducers. Statham 


INSULATED Laboratories, Inc., 12401 West 


Olympic Blvd., Los Angeles 64, 

WIRE — Calif., has available bulletins on the 
, ot ara ie Sam P130 absolute pressure transducer, 

“ns the P13 differential pressure 

transducer, the P132 gage pressure 

transducer and the Type A pres- 

sure adapters. Price of the units 

described in the order listed are 

$200.00, $175.00, $175.00 and $5.00. 


Doppler Data Translator. 
Instrument Co., Ine., 115 
Mill Road, Great Neck, N. Y. The 
first in a series of data sheets illus- 
trating custom designed equipment 
manufactured by the company is 
available. The first sheet covers 
the Doppler data translator and 
describes in some detail the device 
Because of its extreme toughness, high heat resistance, and chemical and its application. The DDT takes 
inertness, Revcothene insulated wire is widely recommended for hermeti- 
cally sealed equipment... for devices operating with small gauge wire 
at high temperatures . . . and for conditions where corrosion is a 
problem. 
Revcothene is silver-plated copper wire with an extruded coating of 
monochlorotrifluoroethylene. Even at 150° C. (302 F.) the insulation is 


Doppler data such as that obtained 
from radar tracking of a guided 
missile, digitizes it into a binary 
code and stores this information 
onto a magnetic tape suitable for 


inert... with no volatile lacquers or plasticizers to ruin contacts. Revco playback into a conventional com- 
thene withstands abrasion and flexing, and resists such corrosives as puter from which velocity and ac- 
ozone, acids, alkalis and petroleum products. celeration figures can be deter- 

Available in eight standard sizes from 28 to 10 gauge... in 15 mined. The data sheet serves to 
colors, Flexible strandings, copper or silver braid shielding, heavy wall illustrate the type of custom-de- 
insulation and jacketing can also be furnished. Multiple-conductor signed equipment which the com- 
cables are also available. 


: pany is presently engaged in manu- 
Revcothene is only one of many insulated wire and thermocouple 


wire products made to exacting specifications by Revere Corporation 
of America. Technical design assistance gladly offered. Write today. 


facturing. 


Single Sideband. Eitel-McCul- 
lough, Inc., San Bruno, Calif. Ap- 
hie ai ale j . . . , ‘6s 

eas to ; plication bulletin No. 9, Single 


TYPICAL SPECIFICATIONS — 22-Gauge Revcothene Wire Ey Sideband”, is now available. The 


24-page bulletin gives single side- 


Spark Test Voltage 7500 
Insulation Resistance 1000 megohms/1000’ 


Operating Temperatures: 
Flexing Application ~40° C. to 135° C. this increasingly popular field 
Non-Flexing Application —65° C. to 150° C. 

Flammability Does not support combustion 

Operating Voltage 1000 volts ga et 

Water Absorption 0.00 Federal Telephone and Radio Co., 

Effect of Acids & Alkalis Generally unaffected 100 Kingsland Rd., Clifton, N. J. 

Cold Flow (Compressive Strength) 32,000 PSI 

Abrasion Resistance (MIL-T-5438) Passes 36'-400 grit aluminum 

oxide with 0.3 pound weight able covering the new germanium 


band ratings for Eimac tubes and 
discusses other technical topics in 


Germanium Rectifiers and Stacks. 


Two catalog inserts are now avail- 


product line. 


\Revenete: tendiminn tae eannedidatellesteclbylons The first is a 4-page fo 
“Federal Germanium Diffused J 
tion Power Rectifiers’’—de 
the 1N91, 1N92, 1N93 and 


VOC CORPORATION OF AMERICA «=z series. These tiny rectiters 


over 95 percent efficient, wit} 


WALLINGFORD, CONNECTICUT a subsidiary of Neptune Meter Company trical ratings ranging from 75 
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150 ma d-c outy 
The second is a 12-page 
“Federal Diffused Junctio 


Stacks.” It describes 


yver 100 germanium stacks employ- 


ing the diffused junction tiflers 
to obtain higher pe 
are approximately 


existing type ‘ 


Miniature Electromagnetic Clutch- 
es and Brakes. Dial Products Ci 
7 Bergen Court, Bayonne, N. J. An 


8-page catalog describes the con 


pany’s line of electromagnet 

clutches and brakes with o-d from 
0.920 ir to 1.500 in. and torque 
value ip to 200 in. oz. All dimen 


‘ 


and specificatio1 
Graphs on power-inp 
heating relationship 
Also given Is a new 
nsion-control 
for 4 model 
nge from about $25 
; models of dial brake, f 
$20 to $24. Discounts are 


for quantities o *10 


TV and Broadcast Microphones. 
Electro-Voice, Ine., 
Mich., has issued a compl te, colon 
ful and illustrated catalog on pro 


fessional microphone 


Buchanan, 


or tv and 
broadcast applications. The 32-page 
‘atalog No. 120 gives 


plication information, features and 


detailed ap 


specifications on each Electro-Voic« 

microphone used in telecasting and 

broadcasting. It hov how the 

microphone work and_ include 

polar patterns, frequenc) 

urves and wiring diag 
Information on the 

the particular microphor 


] 
verall tation 


operatilo 
luded. Development ar 
ture of the microphone 
plained in a 

catalog. E 


1 ‘ 
llustrated an 


Interference Locator. 


VERY HIGH FREQUENCIES 


KOTOnTe 
interference 
and 


field 


SaaS A ae 


MEASURING EQUIPMENT 


Stoddart RI-Fi* meters 
cover the frequency range 


l4ke to 1000 me 


VLE 


NM.10A 


a 
“ 
v 


Stoddart NM-30A 
20mc to 400mec 


Commercial Equivaient 
of AN/URM-47 


PRINTED CIRCUITRY .. . Modern 
printed circuits offer many 
advantages over conventional wir 
ing: lighter weight, more compact 
units and freedom from many of 
the troubles normally encountered 
in conventionally-wired 

electronic equipment. Vibration 
becomes even less of a problem 
with printed circuits, adding to the 
many portable features already 
available with Stoddart equipment 


ADVANCED DESIGN . .. Specialized 
engineering and modern produc 
tion techniques have produced 
one of the most advanced 
instruments for the accurate 
measurement, analysis and inter 
pretation of radiated and 
conducted radio-frequency signals 
and interference ever manu- 
factured. Designed to laboratory 
standards, rugged, and with 
matchless performance, the 
versatile NM-30A is an outstanding 
example of modern instrumenta- 
tion. Its frequency range 

includes FM and TV bands. 


SMALLER SIZE... A wider 
frequency range and higher 
standard of performance is 
incorporated into an equipment 
whose size is one-third that of any 
similar equipment ever 
manufactured. 


SENSITIVITY . . . Sensitivity 
ranges from one to ten microvolts 
per-meter, depending upon 
frequency and antenna in use 


APPLICATIONS . . . Field intensity 
surveys, antenna radiation pattern 
Studies, interference location and 
measurement for checking radia- 
tion from virtually any mechanical 
or electrical device capable of 
generating or radiating radio- 
frequency signals or 

interference. 


eS ala 


STODDART. aircraft radio co lat: 


UL ee mM ae 
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reliability 21.84%, 


PERCENTAGE OF RELIABILITY 


more 


reliability 29.86% 

. ’ ° 
more 

reliability 


J 


3 


4 5 


Number of Components 


The feedback of results from a 


new series of tests has 


enabled North engineers to produce a new high in 

relay reliability. These relays are especially suited for 

a wide range of airborne applications where a high de- : 
gree of shock and vibration immunity is required, and V 


where reliability must exceed 


the standard resulting 


from present day practices under MIL-R-5757B. 


North's high reliability program subjects 
each relay to these tests. Comparison of 
Curves above shows the ratio by which sys- 
tem reliability is reduced in proportion to 
the number of components employed. Tests 


prove that the uniformly tight 


control of 


the high reliability program developed by 
North* greatly improves the value of this 
ratio as applied to North Relays. 


Conformity with the pattern 
which these tests define is your 
best assurance of reliable system 
performance. 


*Detailed explanation of 
these tests is available on 
request 


NORTH 


ACTUAL 
SIZE 


IR 226 RELAY (with cover removed) 

Hermetically Sealed—Sensitive Type—Temperature 
Range -65° bo +125°C-Zero Bounce or Chatter at 50 Gs 
Shock and 500 Cycle Vibration Tests — 2C (two make 
break) Contacts 100,000 Operations at Rated Load 
of 2.0 amps at 30v DC resistive — specifications not 
applicable to your requirements may be deleted. 


Industrial Division 


ELECTRIC COMPANY 


566 South Market Street, Galion, Ohio 


NEW PRODUCTS continued 


formance data and specifications 
are included. Net price of the unit 
described is $369. A page is de- 
voted to accessory items, and their 
individual prices are also given. 


Power Supply. Consolidated Engi 
neering Corp., 300 N. Sierra Madre 
Villa, Pasadena, Calif. Bulletin 1562 
deals with the type 3-120A power 
supply, a d-c to a-c converter which 
provides 115 v at 60 cycles, from 
26-v d-c input. Price of the unit 
described is $335. Prices for re- 
placement parts are as follows: The 
B-36231 meter, $8.25; the B-36232 
meter, $8.25; the A-34072 Variac, 
$17.25; and the 16656-16 fuse, 


$0.20. 


Deposited Carbon Resistors. Elec 
troseal Products, Inc., 22 E. 40th 
St., New York 16, N. Y. Technical 
information bulletin 100 describes 
the company’s line of deposited car- 
bon resistors for use in electrical 
and avionic applications. 

Printed in two colors and illus- 
trated with h-f response and tem- 
perature coefficient curves, the bul- 
letin gives resistance values and 
specification data on both type B 
axial lead) and type A (radial 
lead) resistors. It includes such 
information as tolerance, noise, 
temperature coefficient, construc- 
tion and wattages. 


Coaxial Transmission Line. Pro 
delin Inc., 307 Bergen Ave., Kearny, 
N. J., has announced a 2-color, & 
page catalog bulletin describing co- 
axial transmission line used for 
conducting tv transmitter signals 
to the transmitting antenna. Rigid 
type lines with RETMA flange con- 
nectors are described in 18 in., 32 
in, and 63 in. sizes. 

Bulletin 431 fully describes lines 
and accessories complete with pho- 
tographs, outline drawings, effi 
ciency graphs and charts showing 
attenuation, velocity, voltage break- 
down, diameters, weights and bead 
spacing. 


Pressure Resistors. Clark Elec- 
tronic Laboratories, Box 165, Palm 
Springs, Calif. Bulletin 269 illus- 
trates and describes the company’s 
line of pressure resistors. It dis- 
cusses Celab resistance material as 
a variable resistance means capable 
of such wide range that a quarter 
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NEW PRODUCTS continued 


of a thimblefull of the powder will 
be an excellent insulator at 1-lb 
pressure, but will be a good con- 
ductor at 12 to 20-lb pressure. 

A sample pressure- adjustable de- 
vice which can be taken apart 
suitable for design engineers) is 
available in the 15-w size for $15. 
The powder is available in 4-0z 


size for $5. 


High-Speed Potentiometer. The 
Bristol Co., Waterbury 20, Conn., 
has released bulletin P1270 describ 
ing the new high-speed recording 
Dynamaster potentiometer. This re- 
corder has full-scale pen-travel 
across its 11-in. calibrated chart of 
only 0.4 sec, without overshot on 
long or short traverses 

The 2-color bulletin features a 
full-size reproduction of a sample 
chart which shows the dynamic 
characteristics of the new record 
ing potentiometer 


Quartz Crystal Filters. Hycon 
Eastern, Inc., 75 Cambridge Park- 
way, Cambridge 42, Mass., has just 
released a new bulletin on quartz 
crystal filters. Complete data, in- 
cluding selectivity curves and speci- 
fications, are presented. 


Lower Manufacturing Costs. Mag 
naflux Corp., 7300 W. Lawrence 
Ave., Chicago 31, Ill. A_ booklet, 
entitled “Lower Manufacturing 
Costs”, discusses various uses for 
testing. It indicates how a non 
destructve testing program can be 
instituted in the production depart- 
ments, as a cost-reducing, money- 
saving tool. It outlines how inspec- 
tion should be considered produc- 
tive machinery. Ask for Form No 
148-2, an 8-page, well-illustrated 
booklet. 


Scintillation Counter. Chatham 
Electronics, Division of Gera Corp., 
Livingston, N. J. Model SC-102 
scintillation counter is illustrated 
and described in a single-sheet bul 
letin. The unit discussed offers ex 
treme sensitivity for uranium and 
oil prospecting. Specifications are 
included. 


Hermetically Embedded Circuitry. 
Alcor Electronics Corp., 180 Lafay- 
ette St., New York 13, N. Y. A 4- 
page folder covers the Encapsor, a 
plug-in electronic circuit hermeti- 


FOR HIGH SPEED PULSES 


the Electro - Pulse 


MEGACYCLE PULSE GENERATOR 


* 20 CPS to 2 Megacycles 
¢ Variable Duration 
¢ Variable Delay 


WIDE RANGE... ... LOW IMPEDANCE 


Model 3450A 


A true 
pulse generator for the 
megacycle range, providing variable width and 
amplitude pulses at variable delay from sync. pulse 
operates from internal or external triggers. Designed for 
wide application in High Speed Computer Development 
and Test... Transistor Pulse Circuit Design...as 


a General Purpose Trigger Generator 


© 20 CPS to 2 Megacycles Rep. Rate © Internally or 
Externally Triggered © .1 to 5 .s Delay from Sync. 
Pulse * .1 to 5 .s Pulse Width © 50 V Amplitude 

* .05 \s Rise Time * 100 Ohms Internal Impedance 


Write for Complete Data: Our Bulletin 3450A/E 


“+ ‘7 The Model 3450A Megacycle Pulse Generator 
F CT ae » oe is one of a series of Electro-Pulse test 


** 
a instruments. Others: Precision Pulse Generators, 
’ 


Analog and Digital Time Delay Generators, 
Pulse Oscillators, Pulse Code Generators and 


ort! Magnetic Core Testing Equipment 


# pode! 2120A PRECISION PULSE GENERATOR 


Representatives in Major Cities 


11861 TEALE STREET, CULVER CITY, CALIFORNIA 
Telephones: EXmont 8.6764 and TExas 0.8006 
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POLYPENCO”’ SHAPES 


2 


ee 
id 


ge 


Get All These Important Advantages 
of Teflon—Plus Low-Cost Fabrication 


No other material is proving so versatile in the electronics and electrical 
field | leflon, Itt 


onnectors 


now widely used for insulating bushings, terminal 
stand-off insulators and many other parts as its applications 


continue to ¢ Kpand 


TEFLON’S OUTSTANDING PROPERTIES 
Dielectric Constant 2.0 
Power Factor 0.0005 
Dielectric Strength, volts/muil 100-500 
Surface Resistivity (100°, R.H.) megohm 3.6x 10 
lemperature Range j 110°F, to +500°F. 
Water Absorption. . nil 


Chemical Resistance excellent 


_ » FABRICATION FROM STANDARD SHAPES 
POLY PENCO Teflon Shapes are available in rod, tubular bar, tape 


slab and flexible tubing—in a wide range of sizes—for fast, easy 


machining to close tolerances on standard metalworking tools or 


automatic equipment 


POLYPENCO TEFLON MEANS QUALITY 
In order after order, POLYPENCO Teflon comes to you with 


uniform, controlled density and maximum dimensional stability 
Stock S17¢S 


locations throughout the country 


available for immediate delivery from distribution 


fake this first step toward a more efficient, economical solution 


to your design problems. Write today for latest technical data 


THE POLYMER CORPORATION of Penna. « Reading, Penna 
lan Canada: Polypen In 5. Catherine W., Montre P 


J+] eAJ4.(4-M Nylon, Teflon’, Q-200.5 and K-51 


For additional informe all items 
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NEW PRODUCTS continued 


cally embedded in the new thermo- 
setting plastic, Alcorite. Included 
is a full description of Alcorite. The 
bulletin tells where and why to use 
Encapsors, discussing dependabil- 
ity, reduced engineering, simplified 
production, faster equipment check- 
out, easy maintenance and smaller 


inventor. 


H-V Control Tube. CBS-Hytron, A 
Division of Columbia Broadcasting 

$ 
Danvers, Mass. Bul- 


letin E-258 gives complete data on 


System, Inc., 


the CBS 6792, a multipurpose beam 
tetrode for stabilization 
ervice from 3,000 to 25,000 v. The 


tube described can solve h-v control 


voltage 


problems as a regulator, gating 
tube, variable resistor or amplifier 
Internal structure of the tube dis 
cussed is unusual in that, to attain 
high efficiency and dependability, it 
embodies the principle of the elec 


tron-beam gun found normally in 


crt’s 
Equipment Bulletins. Adler Com 
munications Laboratories, One Le 
Fevre Lane, New Rochelle, N. Y., 
has announced 5 new equipment 
bulletins enclosed in a file folder 
All are illustrated with photographs 
and schematic diagrams, and they 
explain the features, uses, electrical 
and mechanical specifications, and 
equipment supplied in each case 
Bulletin VS-5 describes an elec 
tronic video switcher; bulletin VA- 
18, a video distirbution amplifier; 
bulletin VA-19, a video clamp am 
plifier; bulletin UST-150, a 150-w 
uhf tv transmitter; and bulletin 
VST-150 , a 150-w vhf tv trans- 


mitter 


Relay. Automati: 
Switch Co., 891 Lakeside Ave 
Orange, N. J. Bulletin 585 covers 


the company’s new electronic relay 


Electronic 


he relay described is capable of 
1) complete follow-through actior 

brushing of contacts even mo 
mentarily effects immediate opera 
tion of controlled device; (2) re 
sponding to controls from a highly 
sensitive, essentially a fine-wire 
contact; (3) no are operation—onl\ 
microamperes are drawn by the 
grid circuit; and (4) direct control 
of the load operating solenoid. The 
literature provides design and ap 


plication information, circuit de- 
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ription and complete dimensional 


and pricing data. 


Standard Circuits. 
1200 Jefferson 
Highway, Arlington, Va. A 

illustrated bulletin 


ized standard circuits for 


Modulized 
Aerovox 
Davi 


12-page 


Corp . 


covers 


modu the 


design engineer 


ndard circuits described in- 


low-level 


e follower, common cathode 


a video limiter, 


or dual cathode follower, cas- 
termediate video amplifier, 
i 


video driver amplifier, prf 


d-c lat 


ibrator and regulator 


00 volt 


Precision Selector Switch. Electro 
Corp., South Hackensack, N. J., 
lable a 1-page 

a miniature 
elector 


precision 


peed operation 


1 


a parts list, general 


design features and 


. The switch d 
in both & and LO posi 


cribed 


Recording 
195 Ma 
Ma 


eTries oO 


Oscillographic Equip- 
achu 


All 


cillo 


ment. Sanborn Co., 


t 4 


AVE , Cambridge 
150 


oy, 
company’ 


recording systems, compo 


and associated equipment are 
described in a new 16 page il 
ed catalog. Basic systems, in 


, 1 } ) 
6 and 8-channel models, a 


he 1l ¢ 


preamplifier 


urrenuy ar ailable 


le acy ibed 
for 


terchangeable front-ends, a 


“ali Performan: e data 
frequency response char 
vith 
ded 
luded on 
illa 


amplifier, and model 150 


‘ 


of galvanomete1 


amplifier, are al 
nical detail 


150 


are 
1900 maste1 
ide-band drive} 


ipply 


R computer 
onal 


operat 
perati 
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»r additional 


News in Analog Computing... 


A choice of Plotting Boards... 


A Chicago business analyst reports engineers and industries must have 
versatility in equipment selection, if they are to carry out the expanded 
research programs planned for 1956. 


Foreseeing this, Electronic Associates is making available the only 
complete line of plotting boards. Four different models of the famous 
Variplotter Plotting Board, designed to give a rapid, accurate, graphi« 


recording of any information that can be reduced to electrical form 


teading from left to right in the picture above, there is the vertical 
Variplotter, Model 205J, with two arms and four pens 
tal Variplotter Model 205 K, with one arm and one pen the hori 
zontal Variplotter Modei 205L, with two arms and two pens and 
the latest Variplotter the Model 1100 A, with one arm and one pen, 


ling and 


the horizon 


and featuring .small, convenient size, outstanc pe rlormance 


low cost. 


For detailed information on Variplotter plotting boards, Precision 
Analog Computing Equipment, or rental of time at the EAI Computa 
tion Center in Princeton, New Jersey. contact De pt KL-l. Eleetronis 
Associates Irv Lon: br inch. New Jersey 


ELECTRON 
ASSOCIATES 


SETS 


LONG 


THRE 


aA n| A 


BRANCH, NEW JERGEYV 


| « « 


cle 


e 


wuan 





ELIMINATE REJECTS! NEW PRODUCTS ia aiid 
BREAKAGE! amplifiers, 32 attenuators, 4 free 
diodes, 2 function switches, full 


vo 


system monitor, audible overload 
1m of jewel ass ’ alarm, temperature-controlled oven, 
shielded patch plugs and coaxial 
patch cords. Section 2 of the book- 


let features a building block method 
Why chance rejects and breakage that simplifying expansion by the addi- 
add to production costs when you can tion of standard component groups. 
eliminate these time-wasting ‘headaches” 
with Bird complete jewel assemblies — : 
ready to ins reg in oa equipment. Bird's Amsco Corp., 45-01 Northern Bivd ; 
many years of precision production mean Long Island City 1, N. Y., has avail- 
jewel bearings of the ceaoet quality able a 2-page illustrated color bul- 
These jewels are set according to your , letin with special features, elec- 
specifications by skilled craftsmen, in less ie trical and mechanical ratings, 
time, for less money, and eliminate spe- f mounting and clearance dimensions, 
cial set-ups in your plant ; 


Rectangular Connector. DeJUR- 


and diagrams of the new 15-contact 
Why not bring us your jewel problems —#you rectangular connector with alumi- 
specily 3ird will supply assemblies jffat fit num hoods, Write for bulletin GS 
your product and schedule. Our engjff 
staff is at your service for all your jeWe . Time Delay Relay. Elastic Stop 
ing problems. Nut Corp. of America, Elizabeth, 
jewel assemblies write for Bulletin 14 N. J. A 4-page bulletin, SD-1, con 
tains selection information for th« 


Agastat time delay relay models. 

i par , The correct Agastat model for a 

particular time delay or combina- 

Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire stylii_ tion of time delays in an electrical 
Il Spruce Street, Waltham 54, Mass. circuit may be chosen from a sele 

tion chart there. The chart presents 

method of adjustment, operating 


CONTINUOUSLY voltage, type of operation, contact 


Bh AQT ASTE FILTERS pendnad ous meapia for aed hen 


stat model. Various Agastat mount 
MODEL 302 


ings and enclosures are shown in 

Ne APNG: 
ELECTRONIC 
FILTER 


6 diagrams. 


Switchboards With Basic Circuits. 
General Electric Co., Schenectady 5 
N. Y. The company’s building-block 
concept as applied to switchboards 
is described in a 4-color 40-page 
bulletin, GEA-4127B. The publica- 
tion shows how 8 classifications of 


SPECIFICATIONS standard switchboards are con- 


Fast, Accurate, Reliable structed, operated and tested. A 
@ CUT-OFF RANGE complete discussion of basic circuit 
The — SKL — Model 302 includes two independent filter 20 cps to 200 KC - . : emtint 

specifications in duplex switch- 
sections, each having a continuously variable cut-off range @ SECTIONS hoards is included 
of 20 cps to 200 KC. Providing a choice of filter types each 2—can be high, low and 


section has 18 db per octave attenuation. When cascaded band pass Data Processing Systems. Logis 
36 db is obtained in the high and low pass setting and 18 @ ATTENUATIONS tics Research, Inc., 141 8S. Pacific 


36 db /octave maximum Ave., Redondo Beach, Calif. The 


insertion loss this versatile filter can be used as an analyzer @ INSERTION LOSS . 0 db Alwac III data processing systems 


db in the band pass position. With low noise level and 0 


in industry and the research laboratory or to control sound @ NOISE LEVEL are described in an 8-page, illus- 
in the communications laboratory, radio broadcasting, 80 db below 1 volt trated brochure. The data process- 
recording and moving picture industries. @ FREQUENCY RESPONSE ing system described consists of the 
2 cps to 4 MC ALWAC III electronic digital com- 

puter, a punched card converter, 


CG CLC ne a ee aoe 


typewriter and punched paper tape. 
dhl hineetahetabeblabalitdhs Mritehtttataetecteicd tibetan The computer can read or punch 
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NEW PRODUCTS continued 
‘ards at the rate of 8,000 alpha- 
numeric characters per minute and 
read from or record on magnetic 
tape at the rate of 60,000 charac- 
ters per minute. The system’s 
memory drum has a capacity of 
more than 16,000 single-address in- 
structions. 

The brochure contains data on 
the magnetic drum memory, speed 
of operation, programming, input- 
output, controls and_ indicators, 
physical characteristics, reliability, 
and a summary of instructions. 
H-V Generator. Lintronic Ltd., 32 
Lockwood Terrace, West Hartford 
7, Conn. A 4-page bulletin covers 
a portable power unit featuring a 
generator-mains-transformer com- 
bination. Included are two sets of 
curves, an illustration and instruc- 
tions for operation. 


\-C Potentiometer. Perkin-Elmer 
Corp., Norwalk, Conn. A 4-page 
illustrated folder covers the 400- 
cycle Vernistat a-c potentiometer 
with this combination of features: 
high linearity, high resolution and 
low output impedance. Design prin- 
ciple and specifications are given. 


Precision ’anel Instruments. 
DeJUR-Amsco Corp., 45-01 North- 
ern Boulevard, Long Island City 1, 
N. Y., has available a 2-page illus- 
trated bulletin with diagram de- 
scribing all special features, gen- 
eral specifications and mounting 
dimensions of the two new v-u and 
db meters including photographic 
representations of both. Write for 
bulletin VU133. Ordering informa- 
tion is included. 


Miniature Wideband Transfor- 
mers. Pulse Engineering, 2431 
Spring St., Redwood City, Calif., 
has available a bulletin on its mini- 
ature wideband transformers (mis- 
sile and computer types). Types 
ES6 and ES7 performance ratings 
extend from 0.2 usec to 20 psec pulse 
width in blocking oscillator and 
pulse coupling .circuits. They are 
also provided as wideband step-up 
step-down transformers for tape 
and computer circuits up to 10 to 1 
turns ratio. High potential ratings 
of 2 kv d-c may be called out on 
ES6 designs. 

All miniature transformers de- 
scribed are epoxy impregnated and 
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Engineered for 


tomorrow’s needs...today... 


NORDEN-KETAY OFFERS YOU DIRECT 
ANALOG-TO-DIGITAL CONVERSION 
WITHOUT TRANSFORMATION 


Combining accuracy with compact design, 
Norden-Ketay’s ADC-1A family of Analog-To-Digital 
Converters provides you with unambiguous natural 
binary output. All digits are available nearly 
simultaneously...allowing a high reading rate and may 
be read while the shaft is in motion. Both the binary 
number and its complement are available, simultaneously 
RAPID READOUT—up to 10° per second 
PARALLEL READOUT—greatly simplifies external circuitry 
COMPACT DESIGN—engineered for minimum size and weight 
input—DC or pulse voltages 
Low Toraut—less than 0.2 inch ounces to turn input shaft 
LOW INERTIA—approximately 9 gram centimeters* 
CLOCKWISE OR COUNTER CLOCKWISE OPpERATION—either is possible 
by selection of appropriate output leads 
AVAILABLE IN ANY CAPACITY TO 19 DIGITS— other capacities 
available on special order 
For full details write for File #111. 


NoRDEN-KETAY ((ORPORATION 


INSTRUMENT AND SYSTEMS DIVISION 
Wiley Street, Milford, Connecticut 


IMOICATING PRECISION PRESSURE Gages REMOTE (MOICATING OEVICES BALOG OIGITAL CONVERTERS FORCE BeLance 
PRESSURE TRAMSOUCERS + ELECTROMECHAMICAL COMTROL SYSTEMS « AlnBORnE @ SHIFSOASO LIME COMNTEOL 00 
AIRCRAFT FUEL FLOW INSTRUMENTATION ACCELeeountieas 


For additional information on all items on this page, use post cord on last page 





Low CcOSsT 


SENSITIVE RELAY 


Sterling 


. Sensitivity—40 MW. 
Coil resistances to 
22,000 ohms. 

High shock 25G 
operating. 

. Vibration —.15" excur- 
sion 5-55 cycles. 5G to 
500 cycles. 


. Lightweight only 114 oz. 


The unusual mechanical design provides 15% more coil 
winding space than similar conventional relays. 


This results in higher contact pressure, resistance to vibra- 
tion and reliability than heretofore possible in a relay of 
this size and cost. 


An ideal relay for radiosonde, auto light dimmer, elec- 
tronic toys, plus general low cost appliance applications. 


Standard RS relays available from stock through 500 Elec- 
tronic Distributors throughout the United States, Hawaii 
and Canada. 


Write Sterling Engineering or 
Potter & Brumfield Mfg. Company, Princeton, Indiana 


Bet aSHee 


NEW PRODUCTS 


will withstand environmental re- 
quirements of MIL-T-27A including 
shock, temperature cycling, humid- 
ity, salt spray and vibration. Minia- 
ture units are normally supplied 
form-encapsulated but may be ob- 
tained hermetically sealed in a 
metal can. 


> Ordering—Prices on the com- 
pany’s designs in 50 to 500 units 
are approximately as follows but 
will vary somewhat depending upon 
complete specifications: ES6 and 
ES7—$3.12 each; EFS8, $6 each; 
H9 and H10, $11.80 each; H11, 
$18.50 each, and H12, $22 each. 


Ordering information is available. 


Instruments. Radio City Products 
Co., Inc., Centre and Glendale Sts., 
Easton, Pa, An 8-page 8} in. by 
11 in. brochure includes the latest 
instruments that have been an- 
nounced by the company and also 
includes some lower prices on sev- 
eral models. Ask for catalog No. 
139. 


Rectilinear Potentiometer. Markite 
Corp., 155 Waverly Place, New 
York 14, N. Y. Bulletin C54-1 cov- 
ers the type 2064 dual-element recti- 
linear-motion potentiometer. Appli- 
cation advantages, typical perform- 
ance, design features and prices are 
given. 


Camera Tube Manufacturing. Gen- 
eral Electric Co., Schenectady 5, 
N. Y. A 16-page booklet describes 
the company’s camera tube manu- 
facturing facilities. It illustrates 
how GE’s power tube subdepart- 
ment has established extensive fa- 
cilities with advanced equipment, 
and assembled engineering and 
technical skills for the manufac- 
ture of image orthicons, Vidicons 
and other pickup tubes for military 
and commercial applications. Ask 
for booklet ETD-1192. 


Precision Voltage Divider. Leeds 
& Northrup Co., 4934 Stenton Ave., 
Philadelphia 44, Pa., has available 
complete information about a pre- 
cision voltage divider, which pro- 
vides a ratio as small as 1 to 100,000 
and is correct within +1 part of 
0.001 percent of the total. 

Data sheet E-51(4) describes 
how the divider is being used (1) 
for calibrating analog computing 
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NEW PRODUCTS 


elements such as_ potentiometers, 
slidewire components or other ele- 
ments involving linear, nonlinear, 
trigonometric, or exponential d-c 
voltage functions; (2) for testing 
d-c output of power packs; and (3 
as a calibrated potentiometer. In- 
luded in the sheet are photographs 
and a line drawing of the voltage 
livider and its circuit. A listing 

specifications, accessories and spe 
cial voltage dividers complete the 


sneet 


AN-Type Connector. DeJUR 
Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. A 4 
page illustrated bulletin with dia 
grams, describes features, speci 
fications and mounting dimensions 
of AN-type series 1300 miniature 
connectors. Write for bulletin AN 


High-Temperature Selenium Rec- 
tifiers. Sarkes Tarzian Inec., 415 
N. College Ave., Bloomington, Ind. 
A 4-page folder, Form HT1, illu 

trates and describes high-tempera 
ture selenium rectifiers that are 
practical not only on application 
considerations but are adaptable 
to mass production techniques 
The company’s research depart 
ments have developed a compati 
ble barrier layer and _ counter 
electrode that when combined with 
selenium produce a rectifier ca 
pable of operating at all tempera 
tures of 150 C Characteristics 
charts and tables are included in 
the folder 


Relays. Magnecraft Electric 


8352 W. Grand Ave., Chi 
I}} Engineering Ci alog No. v0 


ago 
is a 12-page booklet containing 
illustrated descriptions of the com 
pany’s Class 11, Class 33 and Clas 
22 reliable relays for exacting re 
quirements. Coil data a 
informatior on contact 


mounting are included 


Radio Interference Measurement. 
Stoddart Aircraft Radio Co., Ine., 
6644 Santa Monica Blvd., Holly- 


vood 38, Calif. A new 37-page 


bulletin describes the 
I radio interference 
ity measuring equipment in 
cordance with MIL-I-6181B 
Specific ins Lions ant | 


example 
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POTENTIOMETERS 


Now You CAn specify a Waters pot for your miniaturized designs 
that require SOK and 100K potentiometers. In the reliability-proved 
construction of the AP-'2, these new, higher values give you 


® Resistances — 10 ohms to 100 kilohms 
® Ganging — up to four units 
® Three mounting styles — plain-bushing, 
split-bushing, or servo 
© Three terminal styles — radial, axial, 
or wire-lead 
© Automation models — for printed circuits 
e Encapsulated designs available 


General specifications: Centerless-ground, stainless-steel shaft can 
be sealed with O-ring; gold-plated, fork-type terminals; 2% standard 
linearity for SOK and LOOK 5% for lower values; temperature 
range 7 1OS¢ to 125C on order; 2 watts at S80 anodized 
aluminum body '2” diameter V2” long s” long for LOOK 
corrosion-resistant-alloy bushing; all electrical connection pot- 
welded or soldered; can be furnished with stops or for. continuous 
rotation 


Write for your copy of our new data sheet giving useful 
information on these compact, dependable potentiometers. 


WATERS MANUFACTURING, inc. 


Waltham 54. Massachusetts 


APPLICATION EMGIMEERING OFFICES IM PRINCIP at 





” SOMONE 4, 
a ‘ 
OWES Ne pusrny 


WRITE TO... Dept. “L”’ 


MAGNATRAN Incorporated 


KEARNY, NEW JERSEY, U. S. A. 


eid) ving Industr d 


FOR OVER 54 YEARS 


PRECIOUS METAL WIRES 
Produced in Platinum, Gold, 
alloys and pure metols——small 
diameter ‘ . Platinum ney ern 
resistance wires... Pure Iridium 
and Rhodium-lridium alloy 


Thermo-couple Wire 


Write for Latest 


List of Products 
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NEW PRODUCTS (continued) 


perspective illustration of a typi- 
cal equipment setup. 

An appendix includes important 
data on bandwidth concepts in in- 
terference measuring equipment. 
It explains that despite the fact 
that selective circuits may dis- 
play the same maximum response 
and the same selectivity, they can 
still exhibit different sensitivities 
to noise. This must be taken into 
consideration to prevent erroneous 
indications. 


Electronic Equipment. Specialty 
Engineering & Electronics Co., 79 
Clifton Place, Brooklyn 38, N. Y. 
3ulletin No. 60 covers the com- 
pany’s line of r-f signal generators, 
precision attenuators, vtvm’s, ra- 
diation detection instruments, elec- 
tronic communication equipments, 
electronic navigation aids and Ra 
diac equipments. Illustrations, 
chief features and _ specifications 
are shown. 


Ceramic Magnets. The Indiana 
Steel Products Co., Valparaiso, Ind. 
The characteristics, design and ap- 
plication of Indox I—a lightweight, 
low-cost, nonmetallic ceramic per- 
mdnent magnet—are described in 
a 4-page catalog. 

The lightweight and high coer- 
cive force of this magnet described 
make it especially suitable for in- 
dicating gages, magnetic couplings, 
magnetic filters, special instru- 
mentation and miscellaneous hold- 
ing applications. 

Its high coercive force also makes 
it well adapted for generators, 
motors, tv focusing units, polarized 
relays, and in applications where 
the magnetic length is limited or 
magnetization prior to assembly is 
necessary. 


Sensitive Relays. Electronics Divi- 
sion of Iron Fireman Mfg. Co., 
2838 S. E. 9th Ave., Portland 2, 
Ore. A comprehensive catalog on 
high speed and sensitive relays is 
available. The 12-page catalog de- 
scribes relays especially designed 
for precision aircraft electronic 
equipment conforming to highest 
standards of inspection with excel- 
lent military ratings in quality 
control. 

Operational charts and instruc- 
tions for their use are included. The 
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SERVO 
MOTORS | 


from FORD INSTRUMENT for 
EXTREMELY LOW INERTIA AND 
HIGH FREQUENCY RESPONSE 


@ STANDARD SERVO MOTORS 
in nominal ratings of 
10w, 5w, 2'/2w, 
T'/,w and '/2w 
@ SPECIALS to 


customer requirements. 


Ford Instrument’s high precision 
servos are available in high and low 
voltage models, in 60cy and 400cy 
designs, for a multitude of ap- 
plications. With Ford’s smooth iron 
low-inertia rotors, they offer these 
advantages: 


Linear torque-voltage characteristics 
Linear torque-speed characteristics 
Withstand continuous stalling 


High torque efficiency 


FREE —Fully illustrated 
data bulletin gives 
specifications and per 
formance information. 
Address Dept. E. 


4BA 


(@ FORD INSTRUMENT 
uA COMPANY 


j Division of Sperry Rand Corporation 
31-10 Thomson Ave. 
Long Island City 1, N. Y. 


a 
x 
4 


Rate Servo 
Generators Differentials Motors 


ef | oe 


} Telesyn 
Integrators | Synchres 
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NEW PRODUCTS continued) 


charts provide a means of predict- 
ing the behavior of special values 
of coil resistance and other operat- 
ing characteristics. Dimensional 
and wiring diagrams are also 
shown in the catalog. 


Hermetic Seal Plugs. Seals, Ltd., 
1010 Mission St., South Pasadena, 
Calif. A 2-color, 4-page brochure 
introduces the type S line of glass 
insulated connectors. It presents 
design drawings and specifications 
covering 48 products, and also in- 
cludes discussions of general use, 
available finishes and _ standard 
characteristics, brazing 
service, and special customer de- 


copper 


sign services. For a copy, write on 
company letterhead. 


AN Connector Chart. The Deutsch 
Co., 7000 Avalon Blvd., Los Angeles 
3, Calif., has prepared a new wall 
chart to assist engineers to quickly 
specify AN connectors for a wide 
range of applications. Items shown 
for ready reference on the chart 
are: “How to Select the Right AN 
Connector” which includes number 
of contacts, contact size, voltage 
rating, creepage distance and spac- 
ing information; and “How to 
Specify the Complete Connector 
Assembly” covering special insert 
insulation materials and shell fin- 
ishes. 

Other features covered are the 
code of contact sizes, shell dimen- 
sions and an availability check list 
and shell data. The chart, measur- 
ing 22 in. by 27 in. and printed in 
3 colors, is available at no charge. 
Additional data are available on 
hermetic and quick-disconnects as 
well as on AN connectors. 


Magnetostriction Transducers. The 
International Nickel Co., Inc., 67 
Wall St., New York 5, N. Y. A 38- 
page booklet covers the design of 
nickel] magnetostriction trans- 
ducers. It was prepared to guide 
the engineer toward a workable 
design in exploring new fields in 
the sonic and ultrasonic regions. 

The booklet, consisting of an 
article by Boyd A. Wise of Battelle 
Memorial Institute, contains di- 
agrams, charts and illustrations, as 
well as a 2-page bibliography. It is 
available to engineers requesting 
it on their letterhead. 


8 


All military specifications met 
Liberal factors of safety to meet 
emergency conditions 
1. Production sampled daily and 
life tested to check 1,000 hour 
rating 
Every Chopper given not only 
one but two tests over the full 
range of military temperatures 
before shipment 
Only gold contacts used for 
superior operation in the vital 
O-1Y% volt d-c range 
Liberal safety factors to meet 
emergency conditions 
a. 0-500 cps 
input voitage + 30% 


WRITE FOR THESE 
CATALOGS 

No. 371, 0.500 CPS 
Ne. 370, 60 CPS 


For additional information on all items on this page, use post card on last page. 





[ Plants and People | 


Edited by WILLIAM G. ARNOLD 


Industry societies elect new officers, honor engineers for technical accomplishments. 


Manufacturers continue to expand plants and facilities for future growth. Engineers are 


promoted and move to new positions in the industry 


IRE Elects Officers For 1956, Announces Awards 


Arthur V. Loughren 


ARTHUR V. 
dent 


LOUGHREN, 
in charge of research of the 


vice-presi- 


Hazeltine Corp., was elected pres- 
ident of the Institute of Radio 
Engineers for 1956. He succeeds 
John D. Ryder, dean of the school of 

Michigan State 
head of the inter- 
national society of 44,000 members 


engineering of 
University, as 


Herre Rinia, director of research 
of the Philips Research 
tories in Eindhoven, Holland, will 
Franz 


Labora 
succeed Tank, professor at 
the Swiss Institute of Technology, 
Zurich, Switzerland, as IRE vice- 
president, 

Elected as directors for the 1956 
1958 term are E. W. Herold, di 
rector of the electronic research 
lab, RCA Laboratories, Prince 
ton, N. J, and J. R. Whinnery, pro- 
electrical engineering, 
University of California, Berkeley, 
Calif. 

Regional 


fessor of 


elected for 
1956-1957 Region 1 (North 
Atlantic), C. R. Burrows, director 
of the school of engineering, Cor- 
nell University, Ithaca, N,;  Y.; 
Region 3 (Central Atlantic), J. G 


directors 


are: 


322 


Herre Rinia 


Moore 
electrical engineering, 
Pennsylvania, Phil- 
(Central), 


sgrainerd, director of the 
school of 
University of 
adelphia, Pa.; Region 5 
J. J. Gershon, director of resident 
instruction, DeVry Technical In 
stitute, Chicago, Ill; Region 7 
(Pacific), C. F. Wolcott, technical 
director of Gilfillan 
Angeles, Calif, 

IRE also announced two annual 
awards for 1956. Frank J. Bingley, 
Philco 
Research Labs, has been named to 
receive the Vladimir K. Zworykin 
1956. 


Brothers, Los 


executive engineer of the 


Television Prize Award for 


RCA Expands For Hi 
A $2.7 MILLION addition to the RCA 
plant at Cambridge, Ohio, will be 
constructed for produc- 
high 


increased 


tion of tape recorders and 
fidelity instruments. 

The addition will add more than 
210,000 sq ft si floor space to the 
135,000 sq ft at the Cam- 
plant used for the 
manufacture of fabricated parts for 


record players, radios and television 


present 


bridge now 


Frank J. Bingley 
He will receive the award for 
his study of the relationship be- 
tween the science of colorimetry 
and the NTSC color signal 

The Browder J. Thompson Mem- 
orial Prize for 1956 will be awarded 
to Jack E. Bridges, research en- 
gineer of the Zenith Radio Corp., 
for his Tele- 
Noise 


Detection of 
Signals in Thermal 

Seventy-five radio engineers and 
scientists from the U.S. 
countries 
the IRE, 
published in 


paper, 
vision 


and other 


were named Fellows of 
The complete roster is 
this ELEC- 


TRONICS beginning on page 346, 


issue of 


-F i. Promotes Three 


receivers as well as the assembly 


of record changers: and _ phono- 
graphs, 

Approximately 1,400 persons are 
now employed at the plant under 
the direction of T. F. Whitten, 
plant manager. 

Work on the addition will 
get under way immediately and is 
completed in 1956. 


RCA also announced the election 


new 


expected to be 
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POLYSTYRENE CAPACITORS 


with ' iV, ri uracy 


in the order te 


of 0.1% or better 
Vn TG (err 
Stability in 
the order 


mnie 


ite met 
OEE OT a Gr aaa 
° |. R.-@ 25° C-10'? OHMS 
* Dielectric Absorption-.015% 
* Dissipation Factor-.0002 
* Temp. Coeff.(-20° to 140° F.) 
100 P.P.M. per. °C 
Sait ands) 
Cam ae ee 


ature 


Join these other. leading firm¢ in 
spec NAT Southern Electronics 
precision polystyrene capacitors 
for your most exacting require 
ments: Reeves | 

ACTA CLAP LI 

Berkeley Scient 

ie Lae re 


Write for complete catalc 


f . 
"b I LEE ada f/f 


tm ta Orange Grove Ave o ain ee FAAS, 
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INSIST ON 

9.E.C. CAPACITORS 
FOR PERFECT 
HERMETIC 

SEAL 

TO INSURE 
EXTREMELY 

LOW LEAKAGE! 


Now 


available 
from 0.1 M.F.D. 
to 10 M.F.D. 





of Douglas H. Ewing as vice 
dent of RCA Laboratories, Charles 
P, Baxter as and 
RCA Victor 
James M., 
vice-president and general 
the “Vic- 


ion, 


presi- 


vice-president 
general manager of 


television division and 
‘Toney ae 
manager of radio and 
trola”’ divi 

Dr. Ew 
He Wa as 


if1ONn AF 


RCA in 
signed to the Victor di- 
the 
ection and, subsequently, as man- 


ing joined 


manager of teleran 
ager of advanced development. In 
1949 he took 
become director of development of 
the Air Navigation 
Board in Washington, D. C. 

RCA in 1951, Dr. 
appointed director of 


leave of absence to 


Development 


Rejoining 
Kwing wa 
research services of the RCA Labo- 
ratories division in Princeton, N. J. 
In 1953, he became director of the 


physical and chemical research 


He was named admin- 
the 


laborators 
istrative director of Labora- 


tories, in June, 1954. 


Capodanno and Vassar 
Join CBS-Columbia 


R. T. Capodanno 


R. T. CAPODANNO has been named 
vice-president in 
for 


liam Vassar 


charge of 
CBS-Columbia. 


was 


en- 
Wil- 


appointed director 


gineering 


of engineering 


Capodanno was formerly vice- 


president in charge of engineering 


for Emerson Radio and has been 


in the engineering and development 
phase of the electronic field since 
1927. Prior to Emerson 


his ex- 


perience he connected with 
Phileo Corp, 


Vassar was with 


Was 


for eleven years, 
Emerson Radio 


as executive chief engineer. 


1945.. 


RETMA Honors Clement Of Aveo 


LEWIS M. CLEMENT, technical ad- 
visor to the vice-president and gen- 
eral manager of the Crosley gov- 
ernment products division of Avco 
Manufacturing Corp., left, was re- 
cently awarded the RETMA 1955 
plaque at the IRE dinner in Syra- 
N. Y. The plaque was pre- 

by Arthur V. 
right, vice-president in charge of 
research for the Hazeltine Elec- 
tronics Corp. of Little Neck, N. Y. 


cuse, 


sented Loughren, 


Westinghouse Selects 
Two Westinghouse research scien- 
tists, Daniel Alpert and Aaron Wex- 
ler, 


have been named associate 


directors of the Westinghouse re- 
search laboratories. 

Dr. Alpert joined Westinghouse 
in 1941 as a research fellow and in 
1950 was named manager of the 
physics department of the research 
laboratories. 

1950 he 
group engaged in ultrahigh vacuum 


Since has headed a 
research. 

Before joining Westinghouse, Dr. 
Wexler served as research associ- 
ate at Johns Hopkins. 

He came to the 
laboratories in 
the 
laboratory. In 


Westinghouse 
1947 and 
temperature 
1952 he was named 


research 


established low 


Loughren was honored with the 
1954. W. R. G. Baker, 
director of the RETMA engineer- 


department, 


plaque in 


ing said Clement, a 
resident of Washington, D. (¢ 
for the honor 
“his effective initiation and conduct 
of important activities in the field 
of reliability of electronic equip- 
ment and 
tribution to 


1.» Was 


chosen because of 


for his long time con- 
the work of the 
RETMA engineering department.” 


Research Heads 
an advisory physicist at the labora- 
tories and in 1953 was named man- 
ager of the magnetics 
state physics department. 
In the consumer products section 
of the company, Chris J. Witting, 
formerly president of the Westing- 
house 


and solid 


sroadcasting Co., has been 
appointed general manager of con- 
sumer products. 

Westinghouse also announced the 
formation of a new department in 
Baltimore for the manufacture of a 
line of industrial electronics gear. 

Robert C, Cheek, formerly assist- 
manager of the 
Baltimore electronics division, has 


ant company’s 


been named manager of the indus- 
trial electronics department. 


The department, which will em- 
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Inspector 


THIS MAN CAN HELP YOU 


Eliminate cost of incoming magnet wire inspection! 


Phi mspector acts as customers More than thi custome! 


agent in the Anaconda magnet 


Wire mill 


aN Palk to the Man from Anaconda 
Anaconda quality contro] pa off thout a trial run of Anaconda wire 
to prove it to yourse lf. Call on 
rimance and he Ips them pro write: Anaconda Wire & Cable 
duce a consistently high quality Compan 5 Broadwa New 


It} moother winding room pel 


Result: Anaconda Magnet Wire ti 
complic ; with such exactne to 


specific itions that many customer: product at lowest cost York 4, New York 


VOW 


have felt it possibl to eliminate 


Incoming Inspec tion at consider- 


se siete te uae, Senn: aad ASK THE MAN FROM ANACON DA 


manpower. FOR MAGNET WIRE 





PORTABILITY... weighs less 
than 15 pounds, measures 
10” x 7%," x 8” 


VERSATILITY 


as recording millivoltmeter or 


.can be used 


~—with appropriate transduc- 
ers — to record measurement 


of physical quantities. 


)) RECTILINEAR trace represen- 


tation 


FULL CHART zero position- 
ing 


) HIGH INPUT impedance and 
high allowable signal source 


impedance. 


) PANEL damping control for 
optimum stability 


CHART DRIVE extension for 
synchronization with other 


equipment. 


THE VARIAN G-10 GRAPHIC 

RECORDER HAS ALL THESE 

FEATURES AND MORE... IS 
PRICED AT $295 


WRITE TODAY FOR COMPLETE TECHNI 
CAL DATA ON THIS REMARKABLE NEW 
INSTRUMENT AND ITS FULL 

ACCESSORY LINE 


Special Products Division 


\\ VARIAN associates 


}pare@ atte f CaLtifoOumia 


Representatives in all principal cities 


MICROWAVE TUBES — INSTRUMENTS 
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PLANTS AND PEOPLE (continued) 


ploy about 115 will be 


responsible for 


persons, 
the engineering, 
manufacture and sale of induction 
heating equipment, power line car- 
variety of 
other industrial electronic devices. 

Cheek joined Westinghouse in 
1939, From 1942 until 1951, he was 
a consultant on power systems prob- 


rier equipment and a 


lems and subsequently acted as a 
specialist in carrier and microwave 
applications. In 1951, he was trans- 


ferred to Baltimore as assistant 


sales manager for the electronics 


division. He was appointed assist- 
ant division engineering manager 
in 1953 


Airborne Instruments 
Appoints Dunning 


ORVILLE M, DUNNING has been ap- 
pointed director of the engineering 
and production division of Airborne 
Instruments. 

He was 
in charge of engineering for Hazel- 
tine Electronics Little 
Neck, New York. 

Dunning 


formerly vice-president 


Corp. of 


brings to his new po- 
thirty 
management, produc- 
tion and engineering. His work at 
Airborne will be to direct all of the 
activities of the division. 


sition over years of ex- 


perience in 


Van Norman Acquires 
Insuline And Transitron 


INSULINE CORPORATION OF AMERICA 
of Manchester, New Hampshire, 
manufacturer of electronic parts 
and equipment, has become a sub- 
sidiary of the Van Norman Co. of 
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Dependable - Precision 
Wire Forming and 
Stamping Specialists 


Precision Parts to meet your 
Production and Engineering 
needs. From .002” dia. to 
.125” dia. Radio tube parts — 
Stampings—Drawings. Mod- 
ern facilities, high-produc- 
tion equipment. 


Send sketch or print 
for quotation. 


MANUFACTURING CO., Inc. 
81-A Hudson Street 
Newark 3, New Jersey 
s ¢ 

* 
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Springfield, Mass., a machine tool 
firm. Van Norman also acquired 
Transitron of New York, N. Y. 

No change in officers or personnel 
will be made at Insuline. Samuel J. 
Spector continues as president and 
chief executive officer; Bernard L. 
Cahn, vice-president for sales; 
Myles Spector, vice-president for 
manufacturing; William J. Schoen- 
berger, assistant to the president 
and Augusta 8. Spector, secretary. 

Transitron, which will be op- 
erated as a wholly-owned subsidiary 
of Van Norman, currently operates 
two plants in New York City. How- 
ever, present plans call for moving 
to Mane hester, New Hampshire, 
where plant space of approximately 
100,000 sq ft will be available. 
Entire engineering staff of Transi- 
tron is being retained and will move 
with the operation to Manchester. 
Insuline Corporation of America is 
located there. 

Management of Transitron will 
consist of Samuel Lackoff, presi- 
dent and Samuel J. Spector, vice- 
president, who will act as directors 
with J. Y. Scott, president of Van 
Norman. Herbert I. Segal, chair- 
man of the executive committee of 
Van Norman will also hold this 
position with Transitron. R. W. 
Porter is treasurer of Van Norman 
and also of the new subsidiary. 


GE Sets Up New 


Sections, Selects Engineers 


IN the General Electric light mili- 
tary electronic equipment depart- 
ment, William J. Kuehl was named 
manager of the communication and 
navigation subsection; Russell I. 
Mason was named manager of the 
airborne early warning systems and 
sonar subsection and Donald E. 
Uren was named manager of the 
special project subsection. 

Establishment of the new sub- 
sections resulted from growth of 
the weapons system concept in some 
of the department’s product lines, 
according to GE. 

Robert R. Johnson has joined the 
communications and computer sub- 
section of GE’s Electronics Labo- 
ratory. 

He previously was on the staff of 
Hughes Aircraft Co. at Culver City, 
Calif., where he spent four years as 
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AT EAST I 
A SUBMINIATURE 


THERMAL io DELAY RELAY 
or 
GUIDED MISSILES and PRINTED CIRCUITS 


The only Relay under 1” in height that offers the following: 
@ Time delays from | second to 
10 minutes. 


Heater Voltages to 230 volts 
Interchangeable on A.C. or D.C 
any frequency 


Contact rating up to 6 amps 
Hermetically sealed 
Fully compensated for ambient 
temperatures of from 

65°C to +125°¢ 
Will withstand vibration of from 5 to 
500 CPS at acceleration of LOG 


Shock up to 50 G. 


Rapid reoperating time 


Available in 7 and 9 pin *PATENT PENDING 


Price of sample $9.25 net each 


FALCON ELECTRONICS CORP. 


308 WILLIAM STREET, HARRISON, N. J. 


space sawer 


RECoRDE R 
eat lower cost 


NEW 
miniature 
C= RECORDING 


SOC ToE eran 


The Westronic Model 2705 miniature potentiometer 
solves your recording needs and control panel 
space problems. Here are some of the features. 


je One second pen travel te Panel space 9%” x 8%” 
te Weighs approximately 25 Ibs. te 5” Strip chart record 
xe Guaranteed performance x Continuous standardization 
te Thermocouple or MV. calibrations -e Null balance system 
te Lower cost te Accuracy better than 0.5% 


Write for descriptive literature 


westronics, INc. 


3605 McCART STREET a FORT WORTH, TEXAS 
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_ VENTED-EXHAUST Is NOW AVAILABLE | 


on The Welch (Model 1402) 


TWO-STAGE DUO-SEAL 
VACUUM PUMP 


at no increase in price... 


* Vented Exhaust Permits Pump- 
ing of Most Condensable Va- 
pors 


* Eliminates Use of Traps or Oil 
Seporators in Systems Con- 
taining Water or Other Con- 
densables 


* Reduces Number of 
Oil Changes Required 


iMustration shows the 14028 | 
Duo-Seal Pump equipped 


with Vented Exhaust 


PUMPING SPEED 
At Vented Exhaust Vented Exhaust 
Closed Open 
110 L/M 100 L 
100 L/M 921 
92 L/M 68 | 
76 1L/M 28 L 


GUARANTEED VACUUM with vent closed 0.1 
micron, When the vent is open, onty slightly 
higher ultimate pressures result usually in the 
range of | micron 

PRE AIR CAPACITY 
oubio teet) we a 

1eaoa2vee DUO SEAL VACUUM pump poceves. , oe SEAS VACUUM PUMP, Mo 
Motor Oriven, For i it 60 Cycles > Volts De. 
Bach $2905. oo Ea $349 50 
1a0eve ovo een vac vums cts Ur 1402VEC eve SEAL VACUUM ‘rume Wea 
ounted With mi it ‘ ‘ ter Driven, } 10 Voits, 60 Cycle A 
‘ Bach "9228 00 Bach, $295 06 
t tt d Bett Guard, add $16.00 t For attached Belt Guard, add $15.00 to 
ahove prices 


VENTED EXHAUST 1S AVAILABLE ON ALL TWO-STAGE DUO-SEAL” PUMPS 
Write for our Complete Catalog listing Duo-Seal® Pumps and Vacuum 
Accessories 
Ww. M. WELCH SCIENTIFIC COMPANY 
pivi ON OF 4 WELOH MANUFACTURING COMPANY 

151 Sedewieh St., Dest H, Cot \BLISHED 1880 


1000 microns 
100 microns 
10 microns 


140 liters/minute 1 micron 





oe 10, Ilinois, U. S. A 


PLASTICON 


THE PLASTIC FILM CAPACITOR 
OF MYLAR MEETS MIL—C25A 


Choracteristics Type MACM 


55°C to 85°C* 
100,000 Meg /mfd 
125,000 Megohms 


Type MSCM 


55°C to 125°C 
100,000 Meg /mid 
125,000 Megohms 
5,000 Meg /mid 400 Meg /mid 
10,000 Megohms 1,000 Megohms 
Capitance Change 25°C to -55 € 6% 10% 


Life Test Percentage of Rated Voltage ot 
High Ambient Temperatures 140 


1000 «cps 


Temperature Range 

Insulation Resistance @ 25°C 

Except thot need not exceed 

Insulation Resistance ot High Ambient Temp 


Except thot need not exceed 


Power factor 


All Case Sizes, Leads, Mounting Brackets 
and Tolerances to Meet MIL — C25A 
SPECIAL UNITS DESIGNED UPON REQUEST 


* Rated to 125°C 
with Derating 


MYLAR — 
DU PONT’S 
NEW 
POLYESTER 
FILM. 
of the New Haven Clock and Watch Co. 


Hamilton Street, New Haven 4, Connecticut 


4 
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a research physicist working on de- 
sign of digital airborne computers, 
business data systems and machine 
tool automation projects. 

GE also announced that William 
Jan van der Grinten has joined the 
company as a physicist in the semi- 
conductor and solid state sub-sec- 
tion of the Electronics Laboratory. 

Dr. van der Grinten has been 
with GE since 1940. He was with 
the Kaiser Wilhelm Gesellschaft, a 
research foundation, in Berlin, Ger- 
many from 1935 to 1940 and was a 
research associate at the GE Re- 
search Laboratory in Schenectady 
from 1940 to 1943 

From 1943 to 1945, Dr. 
Grinten was an assistant professor 
in the physics department of the 
University of Rochester. He re- 
turned to GE at Schenectady in 
1945 and remained there until his 
present appointment 

Also in the Electronics Lab, W. 
Crawford Dunlap, Jr., has been 


van der 


named a consultant in the semicon- 
ductor field. 

Dr. Dunlap has 
the field of 
1945. 

During World War II, he was an 
assistant physicist in the western 


been engaged in 
semiconductors since 


regional research laboratory of the 
U. S. Department of Agriculture. 
He joined the physics staff at GE’s 
Research 
associate in 1945. He was appointed 
to the Laboratories Department of 
the Electronics Division in 1954, 


Laboratory as a research 


Keller Appointed 
Panellit Research Head 


ERNEST A. KELLER has been ap- 
pointed director of research of 
Panellit of Skokie, Ill. The firm 
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PLANTS AND PEOPLE (continued) 


designs, engineers and builds con- 
trol and data handling systems. Dr. 
Keller will lead an expanded re- 
search program which _ includes 
development projects in data hand- 
ling, automation and computer 
technology. 

A native of Switzerland, Dr. 
Keller came to the United States 
in 1950 as a technical executive 
to evaluate markets for Oerlikon 
Machine Tool Works, Zurich. Later 
he joined Daystrom Electric Corp. 
as physicist in charge of tape re- 
corder development and_high- 
fidelity sound equipment. 

Until coming to the U. S. he 
served as research director with 
Oerlikon, devoting himself to ap- 
plied research in the fields of bal- 
listics, electronic and mechanical 
test equipment, magnetic recording, 
telephone switching circuits and 
automatic production techniques. 


Sylvania Builds More 
Plants, Names Engineers 


SYLVANIA ELECTRIC will construct 
a multimillion dollar plant in Al- 
toona, Pa. for the production of re- 
ceiving tubes. 

The new 110,000 sq ft single- 
story plant will ultimately replace 
an existing smaller plant and leased 
warehouse space in Altoona. It 
will be built on a 15-acre site which 
has already been acquired by the 
company. In the plant 100,000 
sq ft will be for manufacturing. 
The remainder will contain offices 
and a cafeteria. 

Employment is expected to re- 
main at its current level of approxi- 
mately 800 for the foreseeable fu- 
ture, since the new project will be 
a consolidation of existing produc- 
tion and warehousing facilities. 

Sylvania also announced plans to 
build a new 76,000 sq ft warehouse 
and sales office in Atlanta, Ga. 

Construction is already under 
way and completion is scheduled 
for March, 1956, 

A single story building, the new 
warehouse will include 8,000 sq ft 
of office space. Located on six and 
a half acres, the building will have 
a storage capacity of approximately 
twice that of the present Atlanta 
warehouse facility. 

In the firm’s new Waltham Labs 
Richard M. Osgood has been ap- 
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STANDARD TELETYPEWRITERS AND RECTIFIERS PLANTS AND PEOPLE (continued 


A wide range of standard teletypewriters and accessories are available 
for early delivery from current production. These machines are assembled 
from parts produced by a leading American manufacturer and are standard 
and interchangeable in every way. They can be supplied in either commercial 
or military packing, with instruction books. All units carry a 1Z-months’ guaran- of protesy oe peny-sgueiey Geverepes 
tee. We stock spare parts. by the avionics and guided missiles 


pointed manager of equipment fab- 
rication 
He will direct the manufacture 


‘ ‘ : : research staff. 
The following types of teletype- Teletypewriters can be supplied in Sof Sv] ba ie 
. ; . > 5 “e y t i sroot 
writers are available: the following optional arrangements: — 7 a eee ™ 
was chief of the electronic systems 
Model 15 Page Printer. @ Send and receive or receive only. 
Model 19 Page Printer. 50 or 60 cycle synchronous or 
Model 14 Tape Printer. 
Model 14 Typing Reperforator 
Model 14 T itter-Distributor. ‘ : 
Type TG-7A or 10-78 rena Line relay and relay bracket optional. design, production, and installation 
Tables optional. 


division of the Air Materiel Com 
governed, or d-c governed motors. mand, U. - Air F ——s He was on 
Holding or pulling-magnet selectors. sponsible for coordination of the 


(U.S. Signal Corps version of Model 15) 
Type 1G-26 Teletypewriter (U.S. Signal 
Corps Typing Reperforator Any standard keyboard and type- ; d ; 
Transmitter-Distributor Set). pallet arrangement. States and the Distance Early 
Type TT-7 Teletypewriter (U.S. Signal Any standard arrangement of Warning radar line at the north 

Corps version of Model 19) functions. 


of a semiautomatic air defense sys 


Rectifiers optional. ss : ae 
- tem for the continental United 


ern edge of North America. Also, 

Heinz K. Henisch has been ap 

Rectifiers: Input 115v 50-60 cycles A.C. Output 115 volts D.C. 
Regulated Non-Regulated 


Type D-C Amps. Type D-C Amps. 
REC-13 0.6 F11360 0.2 ae ; 
£3901 0.8 REC-4 0.25 University of Reading, England, 
RA43 4.5 RA-87 0.4 Dr. Henisch 
F-86387 0.6 . : 

Ks5988 0.8 vania post for one year, working 

on semiconductor and electrolumi 


RADIO ENGINEERING PRODUCTS nescence research, At Reading, Dr 
1080 UNIVERSITY STREET, MONTREAL 3, CANADA Henisch heads a group currently 
Telephone: UNiversity 6-6887 - Cable Address: Radenpro, Montreal engaged in advanced research on 


pointed a visiting scientist at the 
physics laboratory of Sylvania 
On leave of absence from the 


is serving in the Syl 


PVCs ta( i imme eit met eile Om eC a Om Tem ici t transistor physics, in collaboration 
with Dr. P. C. Banbury. Engaged 
in this field since 1945, Dr, Henisch 
has been on the teaching staff of 


A SS TacitLia 


ELECTRON TUBES FOR INDUSTRY Beckman Builds New 


Plant, Promotes Managers 


» 


7 


CONSTRUCTION has started on the 
IMMEDIATE DELIVERY FROM STOCK ao 2 
mu BRANDS new $250,000 plant in Richmond, 


im STOCK 4 saves you time, effort and money Calif. of the Berkeley division of 
AMPEREX ALLIED regularly stocks for quick Beckman Instruments 
G.E. shipment the world’s largest in- The new 55,000 sq ft building, 
EIMAC ‘ ventory of special purpose elec- 
g.c.A. tron tubes. We specialize in 
THEON supplying the tube needs of 
ean industry, broadcast sta- 
s 


TAYLOR schools and government 
TUNGSOL u Save time, effort and money 
VICTOREEN 1 sa on your electron tube orders 
WESTINGHOUSE a) a — phone, wire or write us for 
expert, immediate shipment. 


tions, laboratories, 


Refer to your a.weo 
Catalog for all 
electronic supplies. 
Copies of our latest 
324-page 1956 edition 
are available FREE 
on request 


ALLIED RADIO 


100 N. Western Ave. 
Dept. 11-A-6, Chicago 80, lll. 


EVERYTHING IN ELECTRONICS FROM ONE DEPENDABLE SOURCE 


Donald C. Duncan 
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HYCOR 
TELEMETERING 
ILTERS 


Hycor band-pass and low-pass tele- 
metering filters are produced in 
exact accordance with accepted 
military standards, In addition to 
designs which conform to Applied 
Physics Laboratory specifications, 


miniature units are available 


Hycor Telemetering filters are potted 
for complete protection against vi- 
bration and humidity. The finest com- 
ponents are used to minimize aging 


effects on characteristics 


Send for Bulletin TE which de 
scribes standard types available 


Hycor engineers will be pleased 
fo quote on your most exacting 


specifications. 


Representatives in 
Principal Cities 


Yue 


Subsidiary of International Resistance Company 


11423 Vanowen Street 
North Hollywood 1, Calif. 
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situated on a 44-acre site adjacent 
to the present Berkeley division fa- 
cility, will approximately double 
plant capacity. The new building 
will be used to house the systems 
engineering department, substan- 
tially increase the research and de 
velopment facilities and add to the 
overall manufacturing capacity 
Seckman also announced that 
Donald C, 
pointed general manager of the 


Duncan has been ap 


Berkeley division. 

Thomas Allinson was named man 
ager of the division. He will re 
port to Duncan who will continue 
to serve as general manager of the 
firm’s Helipot and Arga divisions 
in South Pasadena, Calif 

Duncan was an industrial control 
test engineer for GE in 1940, and 
from 1941 to 1945 served with the 
Navy’s Bureau of Ships in Wash 
ington, D. C. as an electrical en 
gineer, 

Allinson joined Berkeley in 1951 
as plant manager. In 1954 he was 
named marketing manager direct 
ing advertising and sales promo 
tion, market research and ales 
activities, 

Before joining Beckman he was 
plant manager for the Marchant 
Calculating Machine Co., in Emei 
ville, Calif 


Varian Dedicates 
Canadian Plant 


VARIAN ASSOCIATES of Palo Alto 
dedicated a new $400,000 manufac 
turing and research plant in George 
town, Ontario. It has 10,000 sq ft 
of space The new plant will be 
operated by Varian Associates of 
Canada Limited, a wholly owned 
subsidiary of the California firm 
It will produce microwave vacuum 
tubes and related devices for the 
Canadian government and comme; 
cial customers. It will also provide 
a second manufacturing source 
under several of the parent com 
pany’s United States defense con 
tracts 

rhe new plant’s manager, C. W 
Carnanan, Was appointed = vice 
president and general manager. He 
wa previously engaged in eng! 
neering Management in the Varian 
Associates Palo Alto headquarters 


fore that, he served five years a 


NOW... 


a DC Reference Voltage: 


That’s Constant 
from -55° to + 100° 


Tubeless Constant Voltage Source 
For Measurement & Control Circuits 


Designed to replace the chemical cell and 
VR tube in airborne, laboratory and other 
critical instrumentation, the K-Volt Standard 
provides constant voltage through extremes 
of operating conditions including am 
bient temperatures as low as —55” and up to 
100°C. Operating from AC or DC supply, it 
employs no tubes or moving parts, is un 
affected by position, vibration or mechanical 
shock. Negligible temperature coefficient, 
dependable regulation characteristics and 
rugged design make it applicable as an ab 
solute reference, a constarit output working 
supply, of a precision voltage regulator 
wherever specifications demand highest 
stability. Other important features are 


Small size: 12” by 1%” dia, 
Power drain less than 1.8 watts 
Life: more than 10,000 hrs. 
Vibration: conforms to MIL-E-5272A 
Miniature 7-pin base 

Weight: less than 3 oz 
Hermetically sealed 

Random drift less than 0.1% over 
1000 hrs. 


Models to Meet Wide Range of Application 
Requirements: The K-Volt Standard is avail 
able for operation from 26.5 volts DC, or 
117 volts AC, 60 or 400 cycles; DC output 
6 volts or 1 volt, at 1 ma or 10 ma 


For complete specifications 
and pertormance data 
send for bulletin No. F128 


A0e Mane 


f 
« - 
off VIE SV 
Precision Instruments and Control Systems 
58-15 Northern Bivd,, Woodside 77, N. Y 
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AMERICAN TELEVISION & 
RADIO CO. ST. PAUL, MINN. 
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manager of electronics research at 
Sandia Corp., New 
Mexico. 

B. A. Breckenridge, assistant 
treasurer, was appointed assistant 
secretary and business manager. 
Sefore joining Varian Associates 
of Canada, he was with Fleet Manu- 
facturing of Fort Erie, Ontario. 


Albuquerque, 


Associated Missile 
Promotes Two 


Earl R. Skaggs 


KARL R. SKAGGS, vice-president and 
former director of product engi- 
neering, has named to the 
newly created post of assistant gen- 
eral manager of Associated Missile 
Products Corp. of Pomona, Calif. 
Joseph Tampico, vice-president and 
former director of research and de- 
velopment, has been made the firm’s 
director of engineering. 

Modification of the AMF subsi- 
diary’s 55,000 sq ft plant has been 
completed. A personnel group of 
over 200 is anticipated by the end 
of 1955. 


been 


Mallory Opens Plant, 
Plans Another 


A NEW manufacturing plant for 
the production of electrolytic ca- 
pacitors has been opened in Hunts- 
ville, Alabama, by P. R. Mallory, 
(Huntsville), an affiliate of P. R. 
Mallory & Co. of Indianapolis. 

The company chose Huntsville as 
its location because of the avail- 
ability of power, an excellent water 
supply and ample labor. 

Located on a twenty-one acre 
site, and completely equipped, the 


BARE PLUTONIUM SPHERE 


VEZEBEL 


NEWEST OF THE CRITICAL 
ASSEMBLIES AT LOS ALAMOS 


—where scientists and engineers, 
working with some of the 
Western World's finest equip- 
ment and facilities probe the 
unknown and seek answers to 
tomorrow's problems 


The Laboratory's program for 
pioneering in nuclear and ther- 
monuclear power and nuclear 
propulsion, ranks in importance 
with the Laboratory's continuing 
and ever expanding achieve- 
ments in atomic weapons re- 
search and development 


To top level scientists and engi- 
neers, capable of meeting the 
challenge of independent and 
original research, application 
and development work, the Lab- 
oratory—with its air of freedom 
the exciting presence of new 
ideas... the stimulation of im- 
portant things happening—offers 
unexcelled opportunity 


Los Alamos itself, nestling 
among the pines on the lower 
eastern slope of the towering 
Jemez Mountains, is a delightful 
small city—an ideal community 
and climate in which to live and 
raise a family 


For more detailed information, 
direct your inquiry and back- 
ground resume to 


DEPARTMENT 

OF 

SCIENTIFIC PERSONNEL 
Division 403 


j 


los: jalamos 
scientific laboratory 


Of THE UNIVERSITY OF CALIFORNIA 


$3 LOS ALAMOS, NEW MEXICO 
3 
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plant represents an investment of 


$2 million YEARS-AHEAD 


Paul R. Hufnagel is vice-presi- | ENGINEERING 


dent and general manager of the ere ey eee 


Huntsville corporation. Die-Cast Aluminum Housings 
In another move, Mallory with rie oe p 

. , _ ositive Bearing Alignment 

Schwarzkopf Development Corp. Uniform Air Gep. 

formed Mallory-S« hwarzkopf Met- Ball Bearings. 

als. The jointly-owned new com- | sbidadabak idadshahdbenblabaiaehiehiai 


: ; Humidity, Fungus Resistant. 
pany will produce and fabricate a) i ft) W E m4 S Omni-Position Mounting. 
refractory metals principally for ee Le 
the electronic, chemical and air- 
craft industries. 

Dr. Paul Schwarzkopf has been 
named chairman of the board and 
P. R. Mallory, president. Richard 
L. Hopkins is executive vice-presi- 
dent 

A new plant is planned for Hunts- 
ville, Alabama, with initial opera- 
tions scheduled for late 1956 


Litton To Build 
New Plant 


LITTON INDUSTRIES’ power tube 
division in San Carlos, Calif. will 
build a 40,000 sq ft plant adjacent 
to its present facilities. It is to be 
completed by early 1956 on a re- 
cently purchased 1ll-acre site 
The present plant at San Carlos 
has 60,000 sq ft of space 
The firm will have a total plant 
area of 350,000 sq ft at its seven 
locations when the new plant is 
completed. Blowers—Variable frequency, 
axial fan, axial vane, and 
centrifugal. 


. ‘Mee Al5BF-15 50-800 cycles, 
Lenkurt Elects silo Stein 


ic = » ey » 
Vice-President AISAB-2 50-60 cycles and 


WILLIAM H. HEFLIN has been 400 cycle, single winding. 

elected vice-president and general A15CF-10 50-60 and 320- 

manager of Lenkurt Electric Co. of 1000 cycles, dual winding. 

Canada. 
The Vancouver company, an 

affiliate of Lenkurt Electric Co. in 

San Carlos, Calif., produces carrier 

telephone and telegraph systems : : 

and other electronic equipment. Write for specific infotmation and brochure . . . and use the Air Marine 
afin bas heen with Lenkurt in Motors &dvisory services without obligation. 


San Carlos for seven years during stantly developing to meet your exacting needs... 
which time he has held various 
positions in sales, engineering and 


production. He had been manager 


iew Avenue Amityville, N. Y. 


of the procurement division since Factory: 2055 Pontius Avenve Los Angeles 25, Calif, 


1953. Before that he was factory 
manager of the special equipment 
division 

Division managers f Lenkurt 


of Canada are J. S. Agnew, account 
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TRACER 


© Displays Output or Transfer Curve in 
Grounded Base or Grounded 
Emitter Connection 
Dynamically Displays Entire Family of 
Curves Simultaneously on Oscilloscope 
@ Internally Generated Calibration Axes 
Displayed at All Times in Any One Quadrant 


ere ' 
pir, For illustrated literature containing TRANSISTOR CURVES, Output (V, vs 
¢ complete specifications, call or write le ): Transfer (Vevs le ' ) 

e 


io 
~~ MAGNETIC —a oe a penne 108 vat 
C C DA 
AMPLIFIERS += ING | toa 


: : QUADRANTS: 1, 11, 111, 1V 
¢ ics ) 
AFFILIATE OF GENERAL CERAMICS CORPORATION LOAD RESISTANCE: 100-10,000 


632 TINTON AVE., NEW YORK 55,N. Y. | accessories rurwisueo: ms 


Telephone: CY press 2.6610 Transistor receptacle 


Designers & Manufacturers of Servomechanisms, Magnetic Amplifiers & Industrial Controls 


VACUUM TUBE 
RETAINERS 


These retainers are used to se- 
cure Vacuum Tubes and to resist 
side motion of Vacuum Tubes 
used in radio equipment which 
is subject to shock and vibra- 
tions. These retainers meet the 
requirement of all JAN specifi- 
cations. The insulated portion is 
made of a melamine base Fibre 
Glass Phenol which provides 300 
volts insulation to ground and 
withsiands a temperature of 
350 F. The insulated plate can 


ui] TAT NPY readily be fastened or released 
ST ee UE i hond. 


Available for envelope types T7, T8, MT8, 
T9, T12, ST12, T12ZD1, ST14, $14, STI6, Manufacturers of 
UCM SCMTNT MOMS Ie eee Electronic Components 


JAMES IPPOLITO & CO., INC. 
1624 Stillwell Ave., Bronx 61, N. Y. 
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ing; C. W. Hunter, sales engineer- 
ing; C. E. Whaley, applications 
engineering; M. O. Swailes, produc- 
tion and H. R. Herron, quality con- 
trol 


Raytheon Rents 
Plant Space 


RAYTHEON leased 65,000 sq ft of 
space in the former Assabet Mills 
of Maynard, Mass 

The space will be used for the de 
velopment and engineering activi- 
ties of the radar-system group 
ittached to the missile and radar 
division 

Raytheon will open a new, multi- 
million dollar engineering labora- 
tory in nearby Wayland. The 
Wayland plant has approximately 
225,000 sq ft of floor space and will 
employ approximately 1,000 en 


yineering personne! 


Kimac Names 
Production Heads 


FRANCIS MIGGE has been named to 
the newly-created post of manager 
of manufacturing for FEitel-Me 
Cullough., 

Robert Herdman will assume the 
duties of production manager, the 
position formerly held by Migge. 

As manager of manufacturing, 
Migge will direct all phases of 
Kimac manufacturing activity at 
both the San Bruno and Salt Lake 
City plants 

He joined the firm in 1940 and 
served as head of various pro- 


Francis Migge 
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One RELAY 


switches both 


reliabl 


Switches heavy 
loads up to 10 
amperes with 

special heavy 

current contacts 


Switches low vol- 
tage, low current 
signal loads with 
bifurcated (twin) 
contacts 


Other variations obtainable in the versatile 
Magnecraft Class 22 Relay include 
Available for AC or DC operation 
Resistance to shock, vibration and tempera 
ture change to meet military specifications 
Bifurcated, normal, heavy current and extra 
heavy current contacts up to 10 amperes 


Contact arrangements up to 12 arms per 
stack, (24 arms per relay) 


Operating speed 3 to 5 milliseconds mini 
mum; slow operate up to | econd: slow 


release up to 15 see 
Plug-in, open, hermetically sealed or dust 
proof em losed 


TH 
Tell us what you need or send for Catalog 


MI aH ama 


Want more information? Use post card on last page 
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‘tion manager in 


continued 


PLANTS AND PEOPLE 

duction departments until his ap- 
pointment as assistant production 
manager in 1950. He was 
production manager in 1951 


named 


Herdman, who moves up from his 


position as assistant production 


manager, also joined the firm in 


1940 


He became assistant produc 
1951 


Corning Glass 
Expands Parts Plant 


CORNING GLASS plans to enlarge its 
facilities for manufacturing glass 
elec tronk Bradford, 


Pa 


The plant expar 


components in 


ion will inelude 


the eventual installation of auto 


matic resistor and capacitor pro 
duction equipment. The expansion 
was required to meet increasing de 
radio and 


mand, especially from 


television set manufacturers, a 


cording to the company 

The firm’s low-powe) 
line has been purchased by 13 tele 
vision set manufacturers 


Additional 


tained that will nearly 


space has been ob 
double the 
present Corning plant area in 
While necessary 


tions to the newly-acquired area are 


sradford altera 
now being carried out, the expan- 


sion, which will include eventual 


consolidation of all the company’s 
major electronic manufacturing op 
erations, will be carried out grad 
ually during 1956 to avoid disrup 


tion of delivery schedules 


Hupp Acquires 
Pioneer Electric 


THE Hupp Corp. of Detroit, Mich 
has acquired the business and as 
sets of the Pioneer Electric and Re 
earch Corp. of Chicago, an elec- 
tronics firm engaged in both manu- 
facturing and research operations 

Hupp will approximately 
16,000 shares of its common stock 


issue 


business and 
This stock is to 
be distributed to the Pioneer stock 
holders. 


Pioneer 


in payment for the 
assets of Pioneer. 


Electric and Research 


has developed and is now manu 
facturing electronic remote control 
equipment. This equipment, which 


primarily being used in teletype- 


(Photo courtesy of the New England Bel! Telephone Co 


THE REFLECTION OF 
PRODUCT ACCEPTANCE 


AINSLIE-built Reflectors were speci- 
fied for the installation atop the 
New England Bell Telephone Com 
pany building, Boston, and have 
proven their dependability and ac 
curate performance under severe 
service conditions for several years 


AINSLIE REFLECTORS 
GIVE RELIABLE PERFORMANCE 
Complete coordination of design 
manufacture and performance gives 
permanent reliability to AINSLIE 
Reflectors. We deliver from stock 
Mesh Reflectors from 4’ diameter to 
18’; Spun Reflectors from 4’ to 10’ 
larger sizes and Radar Reflectors 
made on special order to your speci 

fications 


We will gladly work with you in the develop 
ment of any unusual antenna requirement: 


Designed and Manvwitactured for 


@ MICRO-WAVE RELAY @ AIRCRAFT 
@ MISSILES @ RADIO ASTRONOMY 
@ RADAR 


Send tor our NEW 
illustrated bro 
chure. Quotations 
on request with 
out obligation 


CO RF OR 
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Pre-assembled partitions...made to exact writer communication facilities, 


specifications ... for manufacturers of also permits central control of re- 
motely located teletypewriters on a 


Radio, Electrical and Electronic denies dale, 


Tue Ue la ae 


Sperry Selects Four 
Engineering Heads 


W. L. BARROW has been named vice- 
president for research and develop- 
ment, and George A. Richroath has 
been named vice-president for 
manufacturing of Sperry Gyro- 
scope Co. 

Dr. Barrow, vice-president and 
chief engineer since 1952, joined 
Sperry in 1943. He directed a num- 
ber of projects in fire control and 
armament engineering with the 
company during the war, and for 


WRITE, PHONE or WIRE : ‘ 
14 years has served in various ad- 


for QUOTATIONS on ; ie 
YOUR REQUIREMENTS visory capacities to the armed 
forces. Before joining Sperry he 
e.e was an associate professor at 
peter partition corp. MALT. 
Richroath, formerly vice-presi- 
dent and works manager, will de- 


19-21 HEYWARD ST. BROOKLYN II, N.Y. velop long range manufacturing 
Telephone: TRiangle $-4033 


Manufacturers of Cardboard Partitions 


goals in his new post. Upon joining 
Sperry in 1941, he supervised pro- 
duction preparations at the 2- 


Use ‘‘Unusable’’ Spaces with this million sq ft plant then being built 


at Lake Success, Long Island. Dur- 


SUBMINIATURE ing World War II and subsequently 


he managed various production 
all phases at the plant. 
cs e 0 2 


The firm also announced that 


ur Model 128 subminiature ; : ; 
power supply (left) is designed to ' L. L. Wheeler has been named chief 
provide B -+- and filament volt- engineer, and Samuel Agabian has 
ages to various equipments. Being 
extremely compact (1” x 3” x 9”) | : . ~— 
it may be mounted in inaccessible Dr. Wheeler, since joining Sperry 
or normally unusable spaces. | in 1942, has spent a decade in 
Lightweight (only 36 oz.), it has 
been ideal for critically balanced airborne devices. Con- 
sider it for your applications. The model 127 VHF 
receiver, as shown at right, incorporates modular design 
for flexibility of installation as one unit or separated for 
better space utilization. Wideband characteristics and 
module size (1” x 3” x 9”) permit application in all fields 
of instrumentation and communication—airborne or 
otherwise, This receiver features crystal frequency control 
plus excellent sensitivity, quieting and noise rejection. 
Send the coupon below ‘ae for our Data Sheets. 100 
and 101 which give de- 
tailed specifications on 
this versatile equip- 

ment, 


been named works manager. 


Instrument and Electronic Division 
Oakland Int'l. Airport Oakland 14, Calif. 


Subsidiary of California Eastern Aviation, Inc 
POSE ONES NEES E ESSERE EEE EEREE THEE ESSE EES EEEEE EEE EE EE EEEEEEEEEESESESSEEESESEES SORE SE SES RES OSE ESEEe 


Send me Data on Name 
your Subminiature Attn 
Equipment: 





City 
W. L. Barrow 
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George A. Richroath 


weapon system engineering with 
emphasis upon armament and 
bombing equipment. In 1951, he 
became assistant chief engineer. 

Agabian, former assistant works 
manager, is a graduate of the U.S. 
Naval Academy. Since joining 
Sperry in 1940, he has held a num 
ber of research, development, en 
gineering and production assign 
ments. Prior to his appointment 
as assistant works manager in 1953, 
he was director of surface arma- 
ment engineering. 


Thomas Industries 
Acquires White 


The White Corp. of Milwaukee, 
Wis., has been acquired by Thomas 
Industries of Louisville, Ky. White 
is engaged in electronics research 
and development, mostly on con- 
tracts from the U. S. Government. 
Thomas Industries is engaged in 
several fields including residential 
lighting fixtures and power saws. 

All outstanding stock of the 
White Corp., headed by H. Louis 
White, president, was acquired in 
exchange for 10,000 shares of 
Thomas Industries class A common 
stock. White becomes a_ wholly- 
owned subsidiary of Thomas In 


dustries., 


Daven Moves 

r ’ . >» ‘ 

lo New Plant 

THE DAVEN Co., manufacturers of 
attenuators, precision wire wound 
resistors, rotary switches and elec- 


tronic test equipment, opened a new 
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THE NEW WAY TO 
MARK EQUIPMENT.... 


with 
GRAVO 


the first chip-proof, flexible engraving stock 


on the versatile 


anerrayys 


goo 
; Send for booklets: 
Engravograph Booklet 1M-29 
Gravoflex Booklet G-29 


So simple to engrave Gravoflex. Lettering stands out 
permanently on contrasting background. No paint needed. 
10,000 Engravographs used for engraving on metals and 
plastics. Only Engravograph has these patented features: 
@ Adjustable for 15 ratios. @ Self-centering holding vise. 
© Automatic depth regulator. «© Adjustable copy holders. 


NEW HERMES ENGRAVING MACHINE CORP. 
ROEM h ss hme ae 4 de) a 


THE/NEW FREQUENCY CONVERTER | 
AVION 


A 400-CYCLE POWER SUPPLY §& 
BENCH SIZE [ 


@ PLUGS INTO 60-CYCLE LINE 
@ DELIVERS 100 VOLT-AMPERES 


@ OUTPUT FREQUENCY ADJUSTABLE 
380-420 cps—Panel Control 
200-1700 cps—External Control 


@ OUTPUT VOLTAGE ADJUSTABLE 
90-130 volts—Panel Control 
Frequency Regulation: Better than + 1 cps Independent of 
Voltage Regulation: Better than + 1% power factor and 
Harmonic Distortion: Total better than 3% § 10% line variation 


The small size (17 long x 9” high x 13’ deep), power output (100 V-A), and 
low cost afford the convenience of using one converter for each bench set-up 
Four hundred cycle power handling capacity need be paid for only as required. 


Send for complete data on this new Avion product 


OTHER AVION PRODUCTS 


Electronic Choppers + Voltage Regulators & References * Altitude & Air Speed Control Units 
Magnetic Memory Systems * Miniature Plug-in Amplifier Units « Multron 
Power Supplies * Replaceable Subminiature Amplifier Assemblies + Signal Generators 


AVION | _ aC Ff inpusTRIES 


ee ee ae 


D | 4 | . | O | | 299 Seate Highway #17, Paramus, N. J 
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Multi-Million Dollar 
AEROJET-GENERAL 


PLANT 
Blueprinted for Missouri 


AEROJET-GENERAL chow 


for its plant for 
reasons why you'll 
Missouri 

1. The Missouri plan is different 
Missouri prepares the community for 
your plant, then tailor-makes the plant 
to fit your plans! 

2. Excellent rail, water and highway 
network, radiating to all America 

3’. Abundant water supply and power; 
1500 miles of Missour: and Mississippi 
rivers 

4. Large supply of skilled 
skilled labor. 

5. Fine living conditions 
recreational areas. 

6. Temperate Midwestern climate 


Let MISSOURI ‘‘tailor-make'’ 
a plant for you! 


Right now 181 industrial buildings are 
available—17 Missouri cities are ready 
and able to build—more than 100 cities 
and towns willing to cooperate in lo- 
cating your tailor-made plant 

Get Missouri's Winter Industrial Plant 
Location Survey and complete detailed 
information about the Missouri cities 
ready to ‘‘tailor-make"’ a plant for you 
Write us now, or 


PHONE COLLECT 


JEFFERSON CITY 6-7185 
Lisle Jeffrey, Industrial 
Director 

Dept A692, Missourt 
Division of Resources 

& Development 
Jefferson ( ‘it Vy, 


Missouri 
some of the same 
want to consider 


and semi 


and nearby 


Missouri 


| | MISSOURI IS VIRTUALLY DEBT-FREE | 
Only $2.52 per capita! The average of | 

| all 48 states is $50.02 bonded debt per | 
person. 
nubaibtiipumdhibninamenstanenibinw este aunbenttile 
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New 
building occupies over 65,000 


plant in Livingston, 


The 


sq ft of space. 


Jersey. 


Bendix Pacific 
Expands Plant 


A LARGE addition to the engineer 
ing building of the Pacific division 
of Bendix in North Hollywood, 
Calif., is nearing complection. The 
building will centralize and 
consolidate all engineering activ- 
formerly housed at three 
separated locations in the San Fer- 
Valley. It will provide more 
increased engineering 
the fields of radar, 
missile guidance, instrumentation, 
sonar and aircraft hydraulics. 

The 
floor space from 23,000 sq ft to over 
100,000 will both en- 
gineering development 
ities. Total floor space devoted to 
development and test 
is equivalent to 50 percent of total 


new 
ities 


nando 
space for 


activity in 


new addition will increase 


and house 


and activ 


engineering, 


manufacturing space, 


Emerson Selects 

Engineering Head 
MAURICE L. LEvy, technical as 
sistant to the 
charge 


vice-president in 
of manufacturing at Emer- 
son Radio, has been advanced to the 
the commercial 
Auer 
the 


government project engineering di 


post of director of 
engineering division. W. A. 
bacher continues as director of 
vision. 

Levy joined Emerson in 1943 as 
chief engineer, 
signing in 1949 to become engineer- 


special products, re- 


ing consultant to various electronics 
organizations. In May, 1953, 
joined Emerson and was 

technical assistant to the 
president in charge of manufactur- 
ing. 


he re- 
named 


vice- 


Consolidated Changes 
Name, Appoints Jones 


CONSOLIDATED 
name to 


Engineering Corp 


changed its Consolidated 
Electrodynamics Corp. 
The made 
the did 
quately describe the broad scope of 
business in which the company is 


change was because 


previous name not ade- 


ELECTRONIC AND 
RADIO ENGINEERING 


Just Published—fourth Edition 


Completely revised edition of Terman’s RADIO 
ENGINEERING. Basic guidance covers al! 
phases of electronic and radio engineering, tn 
cluding vacuum tubes, transistors, electroni« 
cireults, and radio systems. Provides essentia 
data on circuit theory, electronic devices, anter 
nas, Wave propagation, tranamitters, receive 
elevision radar and radio navigation aide 
Includes new material on pulse techniqu 
microwave tubes, semi conductors and transis 
tors, FM, color television, and others. Organ 
ized for quick reference. By Fred 
erick KE. Terman, Dean, School of 
Engre., Stanford Univ, 1078 pp 
688 illus., $12.50 


FUNDAMENTALS 
OF TELEVISION 
ENGINEERING 


Just Published! 


Up-to-date, theoretical treatment of the entire 
field of television. Analytical in approact 
yvers in detail system concepts as well 
reuite and techniques Treats monochre 
and color systems concurrently Emphasis 

n the n system itself, requirements 
be met in achieving quality, and the anal 
und design of the many component parte wt 

ake up the system By G. M. Glasford, Assax 
Prof. of Flec. Engrg., Syracuse Univ. 642 pp 
565 tllus., $12.50 


LINEAR FEEDBACK 
ANALYSIS 


Just Published! 
resents a systematic treatment for negative 
feedback circuit research and applications 
Focuses on problem of etability of the feedba 


of natability 


televislo 


0D Disc usse 
three methode o 
work 


causes 
f approach. Contempora 
analysis methods, feedback cor 
fying stage haracteri:s sare fu 
Application Laplace trans 
amples s outlined Includes 
»t presented in book form before, 
analyses of 


tube ampl 


such as 
single ind multi-stage 
amplifiers Hy Jj Ga, 
Thomason, Kadar Ke 
search Ketab., Malvern, 
England. 155 pp., 236 
illus., $8.50 


CONTROL OF 
NUCLEAR 

REACTORS AND 

POWER PLANTS Published! 


Provides a servo-engineering approach to the 
physics problem of safety controlling nuclear 
reactors Describes re on nses of reactors t 
engineering terminolog and treats reacts 
control elements n la rger systems 7 
systemea are presented 
and for power produ y ‘ 
attention to operating mtrol problen 

startup, power level operation, and shutdo 
hows how simulators are designed, where 
control devices may be checked in laborator 
without using reector By M. A. Schultz, 
Atomic Power Div., Westinghouse Elec. Corp 
313 pp., 232 ilus., $7.50 


rf 10 DAY FREE EXAMINATION -— 


| McGraw-Hill Book Co., Att: H. W. Buhrow | 
industrial and Business Book Dept. 
327 W. 41st. St., N.Y.C. 36 


| Send me book(s) checked below for 
| ination on approval lr 0 days I 
book >. ke jlua few cents for de 
Is retu n unwe book(s ostpaid 
costs you remit with this coupon 
& llege 
if ) Terman-—-Electronic and Radio Engineerin : fi 
() Glasfor Fundamentals of Television Lag 
e ine ~$12 0 
ason—-Linear Feedback Analysis $8.5 
|! | ike h Controt of Nuclear Reactors and Power 
| Plants $7.54 


{Print 


Ad 
tty 


( 
Company 
Pr 


For price and terms outside U.S 


write McGraw-Hill Int'l, NYC 
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Another example of 
the superiority of.. 


THE PROBLEM: to produce, 
economically, a projection horn 
of superior tone quality .. . ca 
pable of projecting sound over a 
wide area, with extreme clarity 

. suitable for either indoor or 


outdoor use. 


THE SOLUTION: fiberglass 
reinforced plastic, custom mold 
ed in one operation by Molded 


Fiberglass Co 


THE RESULT: an exception 
ally fine projection horn with ex 
cellent tone qualities . . . strong 
as metal... completely weather- 
proof (can be used indoors or 


out) ... produced economically. 


THE MORAL: in nearly every 
industry there is a product that 
can be made better with Molded 
Fiberglass. Write for literature 


molded 


Fiberglass 
company 


WORLD'S LARGEST MANUFACTURER OF 
CUSTOM MOLDED FIBERGLASS PRODUCTS 


4417 
Benefit 
Avenue, 
Ashtabula, 
Ohio 


Want more information? Use post 
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ast page 


PLANTS AND PEOPLE ontinued 


engaged 

Also, Consolidated had beer 
able to qualify for intrastate 
ness in certain key states unde 


previous name, which forced 
ation of a special subsidiary, 
Instruments, to operate in 


states. This unit is now being 

solved. 
Consolidated Vacuum Corp., the 

York, high-vacuum 


subsidiary of Consolidated, has also 


Rochester, New 


been dissolved and it activitie 


combined with those of the parent 
firm. It will be known as 
solidated Vacuum division 
Consolidated also announced that 
Howard C 
pointed director of 
of its 


In his new 


Jones has been ap 
manufacturing 
vacuum division 

position, Jone 
direct all manufacturing 
high-vacuum equipment 


also direct traffic, purchasing 


ity control, and plant eng 
operations, 

Jones joined the North East Elec- 
1921 as an 
engineer. He 
chief 
manager for the 
Delco appliance division, 
Motors Corp. He was 


ager there for eight years 


tric Co, in equipment 
became plant engi 
neer, engineer, and worl 
firm’ uccesso 
General 


works mar! 


Navy Dedicates 
Atomic Lab. 


THE NEW $8,500,000 main building 
of the U. S. Naval Radiological De 
fense Laboratory was dedicated in 
San Francisco, 


The laboratory is devoted to the 


Ye 


Electronic equipment in new Navy Lab 
includes 40-channel gamma-ray analyzer 


SIZES 15, 18 SERVO MOTORS, GEARED 
23 Frames 


available 


FULL LINE 


MINIATURE 
COMPONENTS 


SIZE 11 FRAME 


> 
SIZE 11.400 ~ Motor Tachometers 
(Drag Cop type tach eter 
Tachometer input: 115 v 
Tachometer output: 500 my 100 
Linearity: + 1% 
Phase shift: 10° max 
Maximum total null voltage: 19 


Motor input: 115 v fixed phase 
115/57.5 v control pha 


Stall torque: 0.63 o7 in 
No load speed: 5900 rpm 


Separate motors or tachometers available with 


the same or different operating characteristi 


) 


SIZE 11 400 Induction Generators ~~ 
Excitation; 115 v 400m - 
Voltage output: 1.25 v/ 1000 rpr 
Linearity + 1% 
Maximum total null voltage: 6: 
Phase shift; under 5 
Moment of inertia: 1.1 gm cr 


up to 6000 rpr 


Damping generators with ot) 
available 


High or low im 

Network or winding compensated 
Electrical equivalent to Mark 4 Mod. 0 
Functional error: under 0.1% 
interaxis error: under + 5 min 

input voltage: up to 60 v at 40 


Other frequencies available 


ERVO MOTORS, 
MOTOR TACHOMETERS. BRUSHLE 

| INDUCTION POTENTIOMETER 

also MINIATURE SYNCHRONOUS MOTORS 

low and high temperature mode 


and 


STAC ato CL ae 


Ada 


' ~~ 
P ey Ma 
RO a ISALIR 


CULVER CITY, CALIF 


VISION OF 


9503 W. JEFFERSON BLVD 


Engineer 
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where does 


COoTO-COIL 
SQUEEZE into this picture? 


In many of today’s high speed 
elevators Coto-Coils control the 
sensitive circuits which make 
absolute smoothness and safety 
possible. 

If you have a coil problem 
in production or design, let Coto- 
Coil provide the right coil for 
the job in the volume you need. 


Send details of your problem to 


COTO-COIL CO., Inc. 
63 Pavilion Ave., Providence 5, R. |. 
New York Office: 


10 East 43rd Street 
New York 17, New York 


Cis, 
e* ae 


Coto <> Coils 


DY IT 
Automaton 


a i ie 
SOCKET 


ieee CMe Silla Te) 


ede T Ih eal 
AUTOMATION... 


Easy Insertion « Bullet nose terminals provide 
e for easy location and insertion. 


Mechanical Lock-in * Notches in terminals provide for locking 
* of sockets into chassis. Will not loosen with 
@ vibration or handling. 
Perfect Solder Joint ® Round terminals contact copper foil on 
© entire circumference of chassis hole. 
Rigid Terminals * Will not deform in shipping or handling. 


2 
Opening between socket and chassis provides for 
* good heat dissipation. Available in 7 and 9 
e pins; also available with tube shield clip 


SE Lt 


Manufacturing OT UST Eta 
hE tL temo te ee) Ore ee 


Samples and 
information 


on request 
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study of nuclear radiation effects. 
The studies center around the harm- 
ful effects of radiations resulting 
from nuclear reactions, and de- 
veloping means of preventing or 
minimizing the hazards of those 
effects. 

The new building is a six story 
structure of reinforced concrete. 
Specially designed for use as a re- 
search laboratory, it is windowless 
to provide protection from atomic 
detonations. 


Frank Cook 
Acquires Hart 


HART MACHINE & MANUFACTURING 
Co., a tool and die machine shop at 
Denver, has been acquired by the 
Frank R. Cook Co., incorporated in 
Denver last July. Cook specializes 
in the design and manufacture of 
aeronautical and electronic equip- 
ment for military and commercial 
use. Cook said Hart’s operations 
would be expanded to include pro- 
duction of devices designed by 
Cook and others. 

The Hart firm, which will be a 
division of Cook, will be managed 
by Walter N. Lundahl, until re- 
cently chief of the advanced flight 
control design section of the aero- 
nautical division of Minneapolis- 
Honeywell Regulator Co. Frank M. 
Hart, who headed the Hart firm 
the past 20 years, is retiring from 


business. 


Furnas Appointed 
To Defense Post 


CLIFFORD C, FURNAS, chancellor of 
the University of Buffalo, was ap- 
pointed by President Eisenhower to 
be assistant secretary of defense 
(research and development). He 
succeeds Donald A. Quarles who be- 
came Secretary of the Air Force. 
Dr. Furnas will be on leave of 
absence from the University of 
Buffalo. 

From 1946 until 1955, when he 
became Chancellor, Dr. Furnas was 
director of the Cornell Aeronautical 
Laboratory, Buffalo, New York. He 
has been serving the Department of 
Defense research and development 
organization that he will now head 
in a consultant capacity and had 
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PLANTS AND PEOPLE continued) 
been associated with its predecessor 
organization, the Research and De- 
velopment Board, in 
pacities since February 1948 


Various Ca- 


Clevite Adds Firm, 
Names Engineers 


CLEVITE CorP. has acquired full 
ownership of Transistor Products 
and has changed its name to Clevite 
Transistor Products. 

Clevite purchased a majority in- 
terest in the company early in 1958, 
as part of its expansion into the 
field of electronics. 

Dr. R. B. Holt, founder of Tran- 
sistor Products and former director 
of Harvard 


research laboratory, will continue 


University’s nuclear 
as president of the unit. 

Clevite also announced that John 
H. Harris has been appointed as 
vice-president in charge of plan- 
ning, and Wallace T. Gray as gen- 
eral works manager of Brush 
Electronics Co, in Cleveland, 

Harris has been vice-president 
and general works manager for the 
Clevite firm since 1948 

Gray was formerly works man 
ager for the Leece-Neville Co. Prior 
to joining Leece-Neville, he served 
as plant manager for RCA and as 
factory manager for the Thomas A. 
Edison instrument division. 

In another move, Clevite com- 
bined the Brush Laboratories Co. 
and Clevite-Brush Development Co. 
into a 


single organization, the 


John H. Harris 
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Just a minute— 


Please don’t get us wrong... 
x X 


we like quantity business, too 
Just the other day an engineer told u I'd have 
asked you to quote on this order if I'd only real 
handled 


somchow, from your ads 


ized you quantity production Bur, 


I got the impression that 


} 


you specialized in custom-built transformers in 


very small quantities only 


Whoal”” we houted Sure we specialize in 


custom-built transformers, but we can make ‘em 


custom | 


uile or standard in whatever quantity 
you need. And we can do tt quickly without 


sacrificing precious quality control 


Maybe the fact that we can handle large quan 


titics will h Ip you. Why not write and ask for 


more information 


CALBHDONIA 


ELECTRONICS ND TRANSFORMER CORPORATION 


Dept. E-1, Caledonia, N. Y 


f aR aN Elle ELM ola) 


Aeathhit 


.) 
PRINTED CireculrTt oe FF 


OSCILLOSCOPE KIT $6990) 


FOR COLOR TV! 5 
Shpg. Wr. FJ 


Check the outstanding engineering design of { 


27 ibs 


MODEL 


this modern printed circuit Scope. Designed 
lor TV work, ideal for critical Laboratory ay 

n Frequency response essential flac fron 
ycles to 5 Mc down only 1) db at 58 Me TV 
color burst sync frequen Down only 5 db art ‘ 


M New sweep generator 20-500,000 cycles en 


ea 


MODEL 


type Scope. Features horizontal trace expansion for 15-4 


s4go0 


Shpg. Wt 
16 Ibs 


times the range usually offered. Will sync wave forn 
display up to 5 Me and better. Printed circuit board 
stabilize performance specifications and cut assembly 


time in half. Formerly available only in costly Lal 


observation of pulse detail retrace blanking am 
plifier voltage regulated power supply ) step 
frequenc mpensated vertical input low «a 
pacity nylon bushings on panel terminal plus a 
host of other fine features. Com s peak perform 


ance and fine engineering feature a 


Aeethhry. ® 


SWEEP GENERATOR KIT . 


ELECTRONIC SWEEP SYSTEM 
COMPANY 


A new Heathkit sweep generator coverir 
frequencies encountered in TV serv 
A SUBSIDIARY OF DAYSTROM, INC 


(color or monochrome FM frequencies wo! 
BENTON HARBOR 14, MICH. 


220 Mc on fundamentals, harmonics up & 
Mc. Smoothly controllable all-electroni weep 
N ining me hanical t iDrate fr wear 

‘ 


Crystal controlled 4.5 Mc fixed marker and separat 


variable marker 19-60 Mc on fundamentals and 5 


10 Me on calibrated harmonics. Plug-in crystal in ; 


cluded. Blanking and phasing control automat WRITE FOR FREE CATALOG ; 
ee re a ee eee COMPLETE INFORMATION / 
sation maximum RF output well over .1 volt 

vastly improved linearity. Easily your beste buy " 
weep generators 
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An Invitation 
TO MANUFACTURERS 
OF ELECTRONIC EQUIPMENT 


Friendly labor supply. 


Unusual city, county, and 


state tax advantages 
Industrial sites plentiful 
Good banking facilities 


Full cooperation 
anteed, 
Strategic location 
for 
SMALL 


or 
MEDIUM 
INDUSTRIES 


XY 


guar 


Businessmen of Lakeland, 
Florida will cooperate fully 
and furnish complete in- 
formation to manufac- 
turers who will consider 
relocating or establishing 
a branch unit in this fast- 
growing central Florida 


INDUSTRIAL DEVELOPMENT COMMITTEE OF 100 
LAKELAND TERRACE HOTEL 


LAKELAND, FLORIDA 


Multiple Arm 


RELAYS 
by SIGNAL 


Vey emt 4 414 
Cast Aluminum Base 


Smee 
Resistant 


Available AC — DC 


Contact Capacities Available 
10; 35; 50 amp. 

MCU ea 
Same Base 


Designed to Meet Many 
MIL Spec’s 


“s 


Engineering 
representatives 
in principal cities 


A superior relay that has endured 
the test of time... Specified for 
many years by America’s largest 
manufacturer of electrical controls 
and communications equipment. 


For complete data, write for Bulletin No. 30-6 
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Clevite Research Center in Cleve- 
land, Ohio. A. L. W. Williams is 
president of the center. Dr. C. B. 
Sawyer, former president of Brush 
Labs, is now a consultant to Clevite 
Corp. on special scientific projects. 


Stromberg Selects 
Operations Analyst 


WILSON P. COGSWELL, Captain, 
U. S. Navy, Ret., has been ap- 
pointed staff assistant for opera- 
tional analysis—military, in the en- 
gineering and research department 
of Stromberg-Carlson. 

At the time of his retirement 
from the Navy, Captain Cogswell 
was serving as director of the 
Electronic Production Resources 
Agency. From 1952 to 1954 he was 
a staff member and consultant at 
the Lincoln Laboratories of MIT. 
For the past two years he has been 
serving Stromberg-Carlson as a 
part-time consultant 


Texas Instruments 
Names Maj. Gen. Born 


MAJOR GENERAL Charles F. Born, 
USAF, has joined Texas Instru- 
ments as director of service engi- 
neering of the apparatus division. 

Gen, Born was commander of 
the crew training air force at 
Randolph Air Force Base until his 
recent retirement, 

As director of service engineer- 
ing, he will be responsible for engi- 
neering liaison with the Depart- 
ment of Defense and with other 
defense equipment manufacturers. 
He will be in charge of the divi- 
sion’s service engineering group 
The company also announced that 
an Eastern region marketing office 
has been opened in New York City. 
A Los Angeles office was opened in 
June and a Chicago office in August. 


Computer-Measurements 
Appoints Lovejoy 
R. E, LOVEJOY has been appointed 
director of research for the count- 
ing and computing instrument di- 
vision of Computer-Measurements 
Corp., North Hollywood, Calif. 
He has held executive positions 
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AND PEOPLE 
vith several industrial companies 
and governmental agencies. During 
World War II, h 


the Naval Research Laboratory in 


e was employed by 


Washington, 

Prior to joining Computer 
Measurements, Lovejoy was em 
ployed as instrumentation engineer 
with AiResearch Manufacturing of 
Le Angeles 


Condenser Manufacturers 
Changes Control 


THE controlling interest in Con- 
denser Manufacturers of Nashville, 
lenn., has been acquired by E. W 
Carmack of Murfreesboro, Tenn., 
and J. W. Hart, president 

Howard W. 


vith the company as chief enginee 


Gates will remain 


and vice-president 

The company manufactures 
miniature and subminiature elec- 
trolytics It also 


regular type electrolytic s for 150v 


manufactures 


and les 3 


Klectronic Engineering 
Adds Space 


L of 6,300 sq «6ft of pace has 


added to the fabrication fa 
ies of the Electronic kenginee 
Cempany of California 
Oo} the addition, tl} 
Angels laboratory 


5, OOO 


Fairchild Camera 
Expands In Nucleonies 


FAIRCHILD CAMERA AND INSTRI 
MENT CORP. established a nucleat 
instrumentation department headed 


Harold E. DeBolt 


Dr. DeBolt comes 


from the nuclear power division 
{ 


he Na\ 


y’s Bureau of Ships and the 
naval reactor branch of the reactor 
development division of the Atomi« 
Energy Commission. Prior to that 
time he was associated with the 
Westinghouse 

n Pittsburgh 


atomic power di 


Products under consideratio: 
levelopment and manufacture 
radiation monitoring equ 
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Simplifying WF Power Measurement 


Model 67 TERMALINE 
DIRECT-READING R-F WATTMETER 


30 mc to 500 mc 
(to 1000 mc if specified) 


50 ohms 


Triple Range 0-25 watts 
0-100 " 
0-500 " 


Type N Input Connector 
(Adaptor for PL-259 supplied) 


@ Model G7 is a larger type 
Watmeter than the well-known AN-ME 
11/U (our Model 611) R-F Warcemeter 
Specifically designed for fixed station trans 
mitters to 500 watts output, it may be used 
nicely on low range for mobile gear. Pro 
vided with an aluminum cased, shock 
mounted meter, Model G67 is as simple to 
use as a DC volemeter. Now in general use 
throughout the industry, TERMALINE Wace 
meters may be depended upon for fast 
accurate and repeatable power readings 


Bik D 
ata te) a 


1800 EAST 38" ST., CLEVELAND 14, OHIO 


Pave L RPA NCU 1] Cl 
TA 


ad 


WN 


NON -RADIATING 
... Accuracy — 5% 


RUGGED CONSTRUCTION 
..-Size—17"x9"x 6" 
Wght.— 30 pounds 


VAN GROOS 
COMPANY 


Sherman Ooks, Cal. 


COMPANY 


UA i 


JET PROPULSION LABORATORY 


OF THE 
CALIFORNIA INSTITUTE OF TECHNOLOGY 


Pasadena, California 


has $ positions now 


open in the fields of 


GUIDED MISSILE INSTRUMENTATION 
AND TELEMETERING 


ring syateme 


14 data 


Airmail your summary of qualifications and references to 


CALTECH 
4800 Oak Grove Drive 


"TRA iy 


nore information? Use post 


iti (NN i} Mh " yt Hy WW f Wi 


JET PROPULSION LABORATORY 


Pasadena, California 


il —7, 
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ment, control rod drive mechanisms 
for atomic reactors, neutron de- 
tectors and associated temperature, 
pressure and flow controls 


ElectroData 
Promotes Meyer 


RAYMOND MEYER has been named 
supervisor of manufacturing for 
ElectroData Corp. 

Meyer, who previously was ad- 
ministrative assistant to the vice- 
president, will have charge of 
production, purchasing, plant main- 
tenance and production and ma- 
terials control. 


WE ARE SPECIALLY ORGANIZED eeu ; Prior to joining ElectroData last 
MeeeOmics FROM OVERSEAS ‘ spring, he was general manager of 
SPOT DELIVERIES FOR U.S. 
ecTHEMeNT OY van GEDA managerial and engineering po- 


CABLE OR AIRMAIL TODAY sitions with RCA and Permoflux 
Corp. 


quality control for Hoffman Radio 
Corp. Prior experience includes 


‘MX and SM SUBMINIATURE CONNECTORS 


ESC tL en SOA ee Librascope Re-Groups 


TRANSRADIO LTD. 138. Cromwell Rd, London SW7 ENGLAND  casues: resssaso, sossen Engineering Division 
LIBRASCOPE, Glendale, Calif., man- 
ufacturers of computers and con- 
trol devices has reorganized its 


engineering divisional structure 

IT SAYS THAT 2 QUT OF into five departments. Each depart- 

3 ELECTRONIC ENGINEERS] | movil conducts own, macarh 
, ? ant eveiop 8 specinec e1as. 
CN ] USE BURGESS BATTERIES The five departments, each func- 


Y A tioning under a director responsible 
. OH | to chief engineer, D. C. Webster, 


are: commercial; special devices; 


airborne equipment; shipboard 
equipment, and administration. In 
each of the first four departments, 
teams of engineers, designers and 
technicians will work as self-suf- 
ficient units under the immediate 
direction of a project manager. 


SERVICES CAN SOLVE YOUR PROBLEM! 
For more than forty years. Burgess has offered to Electronic ‘ mie . 
Engineers design and engineering facilities to meet any dry Clegg I riples 
battery need. Burgess welcomes the opportunity to assist in > = iat i 
solving your problems. Burgess popularity is based on uni- i lant Facilities 
form performance and consistent high quality that have 
earned and held the respect of Engineers everywhere. Your a = ; a ree 
local distributor carries a complete stock of Burgess indus EXPANSION of physical facilities 


ties Gattertes. and production capacities to three 


times their former size is being 
FOR YOUR CONVENIENCE! 
Burgess offers, at no charge, an engineering manval listing ; 
the complete line of Burgess Batteries, a handy check sheet at Morristown, N. a. 
for new battery specifications and the new Transistor catalog on Sa 
folder. Ask your distributor or write Burgess Battery Company The company specializes in cus- 
for your free copies today. 


completed by Clegg Laboratories, 


tom built electronic and microwave 
equipment and in the production 


BURG ESS BATTERIES of atectronic scanning and control 
BURGESS BATTERY COMPANY | devices. 


FREEPORT, ILLINOIS President of the firm is Edward 
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T. Clegg. Secretary and chief engi- 
neer is George Antanelis. They 
have been associated since World 
War II in radar work and in the 
development and application of thy- 
ratron tubes. Anthony Gerson is 


treasurer and plant manager 


Gertsch Products 
Promotes Hood 


ROBERT S. Hoop has been appointed 
vice-president in charge of manu- 
facturing of Gertsch Products of 
Los Angeles, 

Hood has been with Gertsch 
Products for the past six years. He 
started as mechanical engineer, 
then moved to the position of pro- 
duction manager and in his new 
position is vice-president in charge 
of production, maintenance, and 
plant operation. 


Corey Elected 


NEMA President 


J. W. Corey, president of The Re- 
liance Electric & Engineering Co. 
of Cleveland, Ohio, manufacturers 
of motors and generators, was 
elected president of the National 
Electrical Manufacturers Associa- 
tion. 

Corey, former vice-president of 
NEMA, and a member of the board 
of governors since 1951, succeeds 
Albert F. Metz, chairman of the 
board and chief executive officer 
of the Okonite Co. of Passaic, N. J. 


Kelly & Radley 


Honored In Italy 


MERVIN J. KELLY, president of Bell 
Televhone Laboratories and Sir 
Gordon Radley, director general of 
the British Post Office, were re- 
cently awarded the first Christopher 
Columbus International Communi- 
cation Prize at ceremonies in Genoa, 
Italy. 

Dr. Kelly and Sir Gordon Radley 
received the prize in recognition 
of “the planning, now being placed 
into practice, of the submarine tele- 
phone cable which will make it pos- 
sible to establish 36 telephone cir- 
cuits across the Atlantic between 
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NEY’S small parts 
play a BIG part 


in precision instruments 


Reliability of many precision ele 

trical instruments Tneute upon 
accurate transmission of electrical 
signals between moving parts, The 
Potentiometer Division of the Fair 

child Camera and Instrument Corpo 
ration has selected Ney Paliney #7* 
for use as wipers and sliders in their 
prec isi0n potentiometers because 


Paliney provides the important advantages of a long life with excel 
lent linearity and the ability to hold noise at a minimum 

Ney manufactures many other precious metal alloys which, like 
Paliney #7, have ideal electrical characteristics, high resistance to tarnish 
und are unaffected by most industrial atmospheres. Ney Precious Metal 
Alloys have been fabricated into slip rings, wipers, brushes, commutator 
segments, contacts, and intricate component parts ind are used in high 
precision instruments throughout industry. Should you have a contact 
problem i call to the Ney Engineering Department will result in study 
and recommendations which will improve the output of your electrical of 
electronic instruments 


THE J. M. NEY COMPANY @ 179 ELM ST., HARTFORD 1, CONN. 
Specialists in Precious Metal Metallurgy Since 1812 


*Registered Trade Mark 


When 
Instruments 
Must Be 
Accurate... 


The Burlington Meter was chosen 

for this Bendix-Friez Laboratory - 
Temperature Indicator because they MODEL 741 
found it met their requirements for 

an accurate, yet low cost, meter 

and enabled them to set a desirable 

price on their instrument. Other 

famous-name manufacturers have 

made their selection from the wide 

ranges, styles and sizes offered by 

Burlington. Or, let Burlington 

build a meter to your specifications. .@ 


BURLINGTON INSTRUMENT CO. 
127 N. Third St., Burlington, lowa 


WRITE FOR 
CUSTOM BUILT TO SPECIFICATION CATALOG NI 
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of 15 G’s up to 2000 cps 


ry: 
LAi 


PHYSICAL DIMENSIONS 
OVERALL HEIGHT 
OVERALL WIDTH 
OVERALL DEPTH 
WEIGHT 


This newest Genisco Accelerometer is a 
rugged, oil-damped, potentiometer-type 
instrument designed to operate in the most 
severe missile and aircraft vibrational envi- 


ronment. For example, in a recent pater 


tion test the GOH performed satisfactorily 
after vibrational environment of 15 G’s up to 
2000 cps. As further proof of its ruggedness, 
the GOH will withstand 40-GC shocks of 5 
millisecond duration on the sensitive axis, 
and steady-state accelerations of 30 G’s on 
the non-sensitive axes and 10 G's on the sen- 
sitive axis without damage 


HEATING ELEMENT AVAILABLE — A thermo- 
stat-controlled, internal heater may be 
installed in the GOH to keep operating char- 
acteristics constant between —50° F, and 
+ 160° F. However, thermostat operation is 
limited to 60,000 feet or less, 95% relative 
humidity at 160° F., and a vibrational en- 
vironment of 10 C's up to 500 eps, 


SPECIFICATIONS 


Ranges: + 1G to £3 G's inclusive. 

Natural Frequencies: 7 cps. to 12 cps. 

Nominal Damping: 0.65 of critical at 75° F, 
Values between 0.4 to | set if desired. 

Resistance: 14000 ohms (+ 5%); center 
tap ot O G-point, Other resistances 
also supplied. 

Potentiometer Voltage: Up to 60 volts. 

Resolution: One part in 300 for standard 
potentiometer. 

Noise Levels: Less than 10 my at 0.1 ma 
brush current, 

Linearity: Within 1% of full scale from best 
straight line through calibration points. 


Complete technical data on the GOH and other 
Genisco Accelerometers and Pressure Transducers is 
available from Genisco, Incorporated, 2233 Federal 
Avenue, Los Angeles 64, California, Write for your 


copy today. 
RELIABILITY FIRST 


INCORPORATE DO 
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PLANTS AND PEOPLE (continued 
Scotland and Canada with extension 
to New York, further 
more to reward hereby the numer 


intending 


ous scientists, research workers and 


engineers who have contributed in 
the planning, production and pla 
the 


tinental submarine telephone line.” 


ing in operation of intercon 
In the section of the cable lying 
there 


electronic re 


bed, are, at 
intervals of 40 miles, 
In these 


500 


on the ocean’s 


peaters. repeaters there 


are some thermionic, high 
vacuum amplifying tubes and more 
than 7,000 associated circuit com- 
ponents. The tubes and components 
have expected lives without failure 
of more than 20 years. 
Dr. Kelly said that the 


not too far distant when cables with 


time is 


band widths sufficiently broad for 

television transmission will be pos- 

sible 
The 


ternational 


Christopher Columbus In- 
Prize 
Italy, 
under the auspices of the City of 


Communication 
was instituted recently in 
Genoa, as a memorial to Christopher 


The 


honor 


Columbus, a native of Genoa. 
annual prize is intended to 
any outstanding discovery or re- 
search work completed in the pre 
vious four years to aid communica 


tions among men 


New Firm Formed 
In Los Angeles 

A NEW electronics company, Fenske, 
Fedrick, 
tablished in Los Angeles. 


Miller, Inc., has been es- 
The firm 

testing 
and analyzers. Don 
Fenske is president, Jack Fedrick 
treasurer 


is developing electronic 


equipment 
and and 
Robert Miller is vice-president. 


is secretary 


IRE Makes Fellow 


Awards For 1956 


SEVENTY-FIVE fellow awards were 
made by IRE for 1956. The grade 
of Fellow is the highest member- 
ship grade offered by the Institute 
and is bestowed only by invitation 
on those who have made outstand- 
ing contributions to radio engineer- 
ing or allied fields. 

Presentation of the awards will 
be made by IRE Sections all over 


MOLDED 
OPEN TYPE 
TRANSFORMERS 


CLIPPER 


SERIES 


Built to pass MIL-T-27 specifica- 
tions, including Grade | hu- 
midity tests, and to operate 


continuously at 150 C (Class C). 


Result: Savings up to 50% in space 
and weight 
in performance. 


without sacrifice 


Werner ta seee tT 


The Clipper is only one of the 
many types we make. We spe- 
cialize in custom-built trans- 
formers to your specifications 
Let our engineering staff help 
solve all your transformer 
problems. 


Samples delivered in 
1 to 3 weeks 


Write for Literature 


297 North 7th St. Brooklyn 11, 
STagg 2-4200 
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ELECTRICAL 
COMPONENTS 


ea 


COILS 


Wound to Your 
Specifications 


xk ke kw 
SOLENOIDS 


Light 
and Minioture 


Types 
a a a, 


RELAYS 


Power and 
Sensitive 
Types 


oF 
oy 
o 


Send for catalog sheets describing these 
items in detail. Prompt quotations will 
be furnished on receipt of your complete 
specifications and requirements. 


THE FIVE STAR COMPANY 
10 WEST MAIN STREET 
_PLANTSVILLE, CONN. 


Tey 


A-27 
LOW-LOSS LACQUER 


© O-MAX provides a practically 
loss-free insulating coating for 
VHF and UHF components of 
every Variety Q MAX 


Pet Mme tek 


pene 
ae ert el kY <8) Tory 
ture imparts rigidity to. coil 
vindings and promotes stability 
f « It scarcely 


of R-F windings 


easy to apply, drie 


-ctrical circuits 
ilters the “QO 
© O-MAX is 
Tita ak’ 


materials 


adheres to practi FIERY Pa 


and has a wide tem 


Sie ROS we 18) 4 


WRITE FOR DETAILED 
ENGINEERING LITERATURE 
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Mere ff macuines 


Solve “IN-PLANT” PRINTING PROBLEMS 
- FASTER - NEATER - AT LOWER COST 


COLOR BANDING 
WIRE LEAD COMPONENTS 


The Markem 69A Machine semi- 
automatically applies up to six color 
bands to wire lead components such as 
resistors Band width 
and color changes are easily made. 
Automatically feeds and ejects; bands 
about 50 objects per minute. The 69A 
will also mark cylindrical objects with 
complete label detail, in one or two 


and condensers. 


colors 


Other Markem 
machines avail- 
able for marking 
electrical parts 
and products of 
all sizes and 
shapes. Write for 
detailed informa- 
tion 


MARKEM MACHINE CO. 
KEENE 5, NEW HAMPSHIRE 


rat oe 
TYPE 1105 


A eRe 3d, 
ae 


QAey 
Qa 4% Ww ON “ 
pease ese 


Price: $600. F.0.8. Carlstadt, N. J. 


ly designed for testing Video 
equipment requiring a high level signal, 
Flat Frequency the Tel-Instrument Type 1105 provides 
Response 1 2.0 V. Max. p-p signal from a 75-ohm 
source into a 75-ohm load, with a 
Keyed Carrier Markers veep range from 50 KC to 10 M¢ 
to Zero Amplitude Fe include: Ten selectable crystal 


controlled pulse-type markers supplied 
@ 75-ohm Internal at either integral megacyle point, or 
Impedance 


is desired; flat output within =0.2 db 
over entire range, attenuated over 60 db; 
and external markers. 


High Output 


atures 


@ Sawtooth Sweep Signal 


TIC has a complete line of monochrome and color TV studio and production 
test equipment. Complete information sent at your request. 


726 GARDEN e enh S TAGE, 


a lanai en Mi oa naan 


STREET 
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the world wherever the recipients 
reside. Recognition of the awards 
will be made by the president of 
the IRE at the anual banquet on 
March 21, 1956, at the Waldorf- 


° Astoria Hotel in New York City 
tiny molded during the 1956 IRE National Con- 


vention. 


The recipients of the Fellow 
award, which takes effect January 
, 


1, 1956, are as follows: 


’ 
H. FE. M. Barlow, Pender professor of elec- 
trical engineering, University of London, 

London, England 


Leslie C. Jesty, chief of television res arch 

group Marconi’s Wireless Telegraph 
- e ¢ . Company, Essex, England 
specializing in Rolf Moller, c/o Fernseh GMBH, Darm- 

stadt, (;ermany 

Lothar Kohde, co-partner Rohde and 
Schwarz, Munchen, Germany 

M. J. O. Strutt, professor, director, Swiss 
Federal Institute of Technology, Zurich, 
Switzerland 

Samuel N. Alexander, chief, data proc- 


SEND FOR YOUR COPY OF THE © Completely automa- essing systems div., National Bureau of 
NEW GRIES PLASTICS BULLETIN tic injection molding Standards, Washington, D. C . 


i Sen chlest Nicholas G, Anton, president, director of 
© Continveus er individ- research and engineering Anton Ele« 


ine out Row Gries encuave tecmque ual insert molding. tronics Labs., Brooklyn, N. Y 


make possible product designs using , t 

j oo ~~ . 1 ector é ei 
tiny components that might be production GRc molds ALL thermo- Ww aneee &. Sanaa oectes : ma 
problems by ordinary means. How \ plastics nylon a specialty. an pmen 


( ecial machir which mear an ic New York, N. Y 
vies uses specia rachine 1 ) Quick deliveries on quantities George W. Bailey, executive on 


\ ts, h ‘ = 
extremely low tooling costs, high speed ' of 25,000 to millions stitute of Radio Engineer 
production for volume requirements 


Bulletin is packed with examples, NO MINIMUM SIZE! . a a hie - 
charts, engineers’ check list ‘ Maximum size: .03 oz 1%" | e+ Sor ore : 
4 eng Co., New York Se a 
Loy E. Barton, research engineer 
Laboratorie Princeton, N. J 
Send prints and quotation . Perte’s Focemert, Robert BK. Beam, profe ssor < .. 
Ove Castings engineering vorthwestern ni 
Evanston, Ill 


GRIES REPRODUCER CORP James E. Beggs, research associate, Gen 
. eral Electric Co Schenectady, > y 
151 Beechwood Ave., New Rochelle, N. Y. NEw Rochelle 3-8600 Willis H. Beltz, Capt (USN, retired), 
Sheraton l’ark Hotel, Washington, D. C 
William K. Bennett, Bell Telephone Lab 
oratories, Murray Hill, N. J 
Enoch M,. Boone, professor of electrical en 
gineering, Ohio State University Co 
lumbus, Ohio 
Wilson P. Boothroyd, chief development 
engineer, Philco Corp., Philadelphia, Pa 
Paul N. Bossart, section engineer, Union 
Switch and Signal Div W estinghouse 
Air Brake Co., Pittsburgh, Pa 
Arthur B. Bronwell, president, Worcester 
Polytechnic Institute, Worcester, Mass 
Archibald 8. Brown, special assistant to 
director of research, Stanford Research 
Institute, Stanford, Calif 
Horace T. Budenbom, Bell Telephone Lab- 
oratories, Whippany, N. 
RK. D. Cahoon, prairie regional engineer, 
Canadian Broadcasting Corp., Winni- 
: : peg, Canada 
& For applications where Herbert J. Carlin, research professor, 


7 a Microwave Research Institute, Brook- 
environmental conditions re- lyn, N. Y 

: Alva B. Clark, (vice-president of Rell Tele- 
quire transformers of excep- phone Laboratories, retired), W ashing- 


tional resistance to climatic ton, D.C 
George F. Corcoran, professor and chair- 


conditions, put your prob- man, electrical engineering dept., Unt- 
lems up to Acme Electric versity of Maryland, Collewe Park, Md 


. ae , Thomas M. Davis, head, radio techniques 
engineers. Our facilities in- branch, U. 8." Naval Research Lab, 
° isningzton > | 
clude equipment for encap Edward N. Dingley, Jr., special assistant 
° . to the chief, office of researc} nd de 
sulating transformers in velopment, National Security Agency, 
plastic resin compounds. Washington, D, C 
Ora 8. Duffendack, president 1 director 
oe . os of research, Philips L Irvington 
We invite your inquiries on-Hudson, N. J. 
d Presper Eckert, .- ce-president 
Remington Rand, P 
Iiarold Ff Edgerton, 
chusett Institute o 
bridge Ma ry 


ACME ELECTRIC CORPORATION George: A. Repsrsen 


t ibe and ele 


311 WATER ST. © CUBA, N. Y. Philips Labe., 11 


Write today for new Bulletin and Samples 


West Coast Engineering Laboratories: ’ ‘ Clifford E. Fay, Bell Te 
1375 W. Jefferson Bivd., Les Angeles, California sia ‘ Murray Hill, } 
in Canada: Acme Electric Corp. Lid ; W. G. H. Fineh (USN 
50 Northline Road, Toronto, Ontario - Cont 
\ A. Gardner Fox, research radio engineer 


s 3 4 a, Bell Telephone Laboratories, Red Bank 
pT, VTA Me Te Alan M. Glover, manas wer ynductor 
oe ee ee Se a erations dept ‘ube D Har 


rison, N. J 
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4 


Stanford Goldman, professor of electrical 
engineering, Syracuse University, Syra- 
se, N 
Ladisias Goldstein, pr 
neer r Lr 
a, l 
N. Granger, a 
neering dept 
il Stanford Re 
1 (a { 


Nathan I. 


Now ... INSULATED 
DEPOSITED CARBON RESISTORS 


After intensive study of the many spec ial requirements 
WwW arising in modern resistor applications Welwyn has 


succeeded in developing a resistor-encapsulating proc: 


guided n ‘ 
nent d Hughe 


Donald B. Harris, a 


ed electronics la 


unford, Ca 


Rudolf ¢ Hergenrother, 


cm ee ee oe oe, 


M ameagmeatetede oe oa ess employing a new, insulating material. When thus applied, this 
ge inattente Stanford. Calif " material will withstand an applied potential of S000 volts. Its 
~“— ree T mt insulating effectiveness is in excess of 100,000 megohms 
Ilenry Pr Kalmus physicist amond 

Fuze Lal hington, D. C 
—— ae me " — Welwyn insulated resistors can be placed contiguous to eac h other 
lif — —— without the need for additional insulating material. In all other 
sa a at a it - V ene respec ts, these new insulated resistors offer the same performance 
N pg ye nager, systen sineers and quality advantages generally associated with Welwyn De- 
aed Fou ser ere as ad posited Carbon resistors. Available in “4, 4%. 1 and 2 watt ratings. 


id, transist lab rrague Electric 


( North Adams, Ma 

Humboldt W. Leverenz, director, physical 
und chemical research |! RCA Labs., Manufactured ir 
Princetor IN. de 

Harry F. Mayer, manager ‘ s en- England and Canada 


grineer, General Electric ¢ ‘ N 
ree McElrath, director, te nical oper- ‘ 
ation National Broadcasting ympany 





Yew York y. ¥ 
Maynard D. MeFarlane, research scientist, For complete data 


¥ ee tate roe Tae ae ee and specifications High NY ele is 4 
SS See RN Ve write to Dept. KA-7 DEPOSITED CARBON RESISTORS 


velopment and stern 
1 Telegraph ¢ Y 
Kurton F. Miller, dire 
a ne A ridge I I . 
Cal Welwyn International, Ine. 3355 Edgecliff Terrace, Cleveland 11, Ohio 
Kussell Newhouse é : 
ment I neer Bell 


tor Whippar 


w outa 1h) Nottingham, I 

l Ma achusetts Ir 

oF) ‘or ratior of 
Chester Ml, Page, consultan' ect important facts about 
ington, D. C F oe 


Winslow Palmer earcl ngineer f EB Bor @) ger a the 
Sperry, Gyroscope Co Fae 540) complex wav 
ce ‘Mon ee F 
Salvatore E. Petrillo, director o ng 
ng, Signal Corps Eng ing 4 . ; le 5 = 
Pot Weameuwe i. 3 vibration test systems... 
Waldemar J. Poch, er eer gz a ) 
manager, RCA, Camden 
Jacob Kabinow, president 
gineering Co., Washington 
George Rappaport, hief ee yu 2 
measure Drar y t ‘ id 
Dayton, Ohio LM ELECTRONICS otter 
Avery a. een o- ‘ y — ~ a. ' tems 12 sizes with outputs up to 400,000 watt: 
Telecommunication 
Carl E. Scholz, f 
engineer Americs ‘able nd ‘ ance standards, LLMs fully integrated te 
Corp New } N 
John L Sheldon nager levisio , accuracy and reliability over a wide rar 
earch, Cornir } 


meet the growing demand for operating flexit 


‘ Melvin Skellett, « t f r tele HIGH POWER electronic power supplies ADVANCED DESIGN M electror 


’ ro ae 250 to 400,000 watt outputs on power supplies offer proven reliability for 


John J Slattery e-pr = ple to drive shakers u © 12,500 force either intermittent or continuous test cy 


pounds cles walk-in construction complete 


Go. Flushing, L. £, } 
John B. Smyth, th } irch A ve! COMPLETE INSTRUMENTATION 


‘ full console control provides qreater set WIDE RANGE of accessories and option 
Harold A. Snow er r t r ' . 

Fede Pele mul tion La N up and operating speeds handles any al equipment to meet all complex and 
} desired combinatior strumentotior sine wave vibration testing requirements 
Edwin Ff Spitzer 

engineer, RCA 
Chauncey G. Suites 

rector of ft ‘ ;ene } ect 

tad y WRITE FOR TECHNICAL DATA 


Giordon K Teal 


and specificatior NM if 
i 


Test Systems 


Gna - eee ss a dt seeiatina.... etesteadhindite ELECTRONICS INC. 


5017 CAPOSITION BLVD. LOS ANGELES 14, CAL 


eer nC La | nee P 
. : Al : ’ formance a "1 ic 2-6618 


Aldert van der Ziel 
1 s, Minn 


Kobert I Wallace, dr 


Murra 
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IND GF 


increased operational 
versatility .. . greater 
accuracy in 

RF, VHF and UHF 
SPECTRUM ANALYSIS 


with the IMPROVED 
PANORAMIC 
PANALYZOR 


reek 


Check these advanced 
engineering features: 


NEW Continuously variable scanning 
rate from | thru 60 scans/sec with one con 
trol. Three selectable modes .. . free run 
ning, line synch or external synch. 


NEW Three selectable types of ampli 


tude displays . . . Square law exponential, 
Linear 20 db, Log 40 db. 


NEW Fiat face CRT, edge lit calibrated 
screen and camera mount bezel for photo 
qraphic records—-optional. 


NEW Differential markers to show fre 


quency dispersion available in the Type 
T.10,000. 


The Panalyzor Model SB-8b is available in 

three types: 

Resolution 
Range 

50 cps-4.5 c 

400 cps-10 ke 

9 ke-100 ke 


Sweepwidth 
Range 
200 ke-0 ke 
1 me0 me 
10 mc-0 me 


Type 
T-200 
T-1000 
T-10,000 
Write today for complete 
specifications and prices. 


Made by 

the makers of 
Panadaptor, 
Panoramic 


— 


PANORAMIC Y 


RADIO PRODUCTS, INC. 
10 South Second Ave., Mount Vernon, N. Y 


MOunt Vernon 4-3970 


Want more information? Use post card on last page 


350 


Sonic 
Analyzer, and 
Panoramic 
Ultrasonic 
Analyzer 


| New Books 


Electronic and Radio 
Engineering 


TERMAN. McGrau 
y ork, 1955, 


By Freperick E. 
Hill Book Co., Inc., Neu 
1,078 p, $12.50. 
EACH adds to the 
multitude of 
who have cut their professional eye 
teeth on “Radio Engi- 


fourth edi 


passing yeat 


electronic engineers 
lerman’s 
neering.” Now in his 


tion, the author recognizes in the 
title that radio is only a part of the 
field of elec 


rapidly expanding 


tron 


The book 


treatment of 


> Content 
thorough 


provides a 

electronic 
fundamentals with a considerable 
portion devoted to ramifications of 
The 
author has made a highly commend 
able effort to keep the book timely. 

There is a fairly long chapter on 
microwave tubes that will give the 


the electron-tube amplifier. 


student a good qualitative under 
standing of the traveling-wave tube 
other 
frequencies, It 
have 
sion of the klystron within such a 


and devices for microwave 
is a convenience to 


the admittance-spiral discus- 


general book. This avoids the neces- 
sity for an outside reading assign- 
ment. 

Another fairly long chapter dis- 
cusses the transistor. This discus- 
sion will provide a firm basis for 
semiconductor circuits. 


work with 


Undoubtedly, subsequent editions 
will devote even more space to this 
extremely useful device—especially 
from the application standpoint. 
The 
been completely revised from pre 
thor- 


practice 


material on television has 
vious editions and includes a 


ough coverage of modern 
including color television. 

The chapter on aids to navigation 
provides an introduction to radar 
s0 important in the mili- 


tary end of the electronics business. 


which is 


Appropriate emphasis is placed on 
newer radar features such as mov- 
ing target indication 

In his coverage of radio propaga- 
tion, the author has anticipated the 
current interest in propagation be- 
yond the horizon through the mech- 
anism of forward scatter 


> Evaluation—The book is excel- 


lent as a general text on the under- 


BLACK LIGHT—NEW INSURANCE 
AGAINST INADEQUATE COVERAGE 


Tropicalization rejects caused by in- 


adequate coverage are being elimi 
economical invisible sys 


Blak Manufac 


electronics and 


nated by an 


tem known as Ray. 


turers of equipment 


parts report substantial savings in 


production and inspection cost 


Complete information is contained in 
new Case History 115E, available free 
from the BLACK LIGHT CORPORA 
TION OF AMERICA, Distributors 
for Ultra-Violet Products, Inc. Den 
ver: 1334 Speer Blvd.; Houston: 4616 
S. Main St.; Los Angeles: 5403 Santa 
Monica Blvd.; Long Island City, N. Y.: 
00 Northern Blvd.; San Francisco: 
Seattle 104 Pre- 


"79 
a 
925 Harrison st. : 
fontaine PI. 


Main Plant: San Gabriel, Calif. 


here’s the answer 
to a better product! 


Meet Star VITROLAIN, a really versatile 
electrical porceiain. This basic material is 
a feldspathic type ceramic having superior 
dielectric and mechanical strength ‘Its pore 
volume and moisture absorption factors 
are extremely low (less than 0.25%). It 
is ideal for parts used in the presence of 
moisture and chemical vapors. Available 
in white and color glazes. Our 26-page 
catalog contains complete data. Write 


Star Porcelain Company 
42 Muirhead Ave., Trenton 9, New Jersey 


porcelain company 


Want more information? Use post card on last poge 
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« SUD-Miniature 


precision wire-wound 
for 


ncspelite Otentiometers 


Coils? : , and 


DANO MAKES THEM! Trimmers 


Dano, makers of a wide variety of coils, 10 ~ to 50k 
is fully equipped to meet the increasing Vv," size 
demand for these special coils. Keeping linearity 3% 
pace with modern design, Dano offers Acepot low price 
incapsulated coils with tough, molded SS 
covers that spell extra electrical insula- 

tion with freedom from moisture 


Scouting 


200 ~~ to 100K 
Vv,” size 
linearity .3% 
extremely high 
resolution 


Acetrim 
actual size 


ACEPOT (potentiometer) 200—~ to OOK 
sed >, higher or lower on special 


order; linearity .3%; Vy" size; weight: 4 
oz. ; torque 


Every Dano Coil is custom-made to Por applications where 
your specific requirements. Call or write you must be sure 035 oz/in @ 20° C.; power 


today, and Dano’‘s quote will be on fill your potentiometer > watts for 60° C. rise; ambient tempera 
the way! and trimmer needs with cure 58° C. wo 125° C.; standard, servo 


these space and weight or flush mountings, single or up to 6 gang 
saving highly accurate units; tapped units, self contained locking 


device; sealed, moistureproofed, anti 
and reliable units fungus treated; meets MIL-E-S272A stan 


dards 


Incapsulated Coils © Form Wound 
Bakelite Bobbin *® Cotton Interweave 
Paper Section © Acetate Bobbin 
Coils for High Temperature Applications 
Also, Transformers Made To Order 


Expedited delivery on 
prototypes; prompt 


ACETRIM Se ge aa trimmer) 
scheduling of produc to 50k stance 


ard 5‘); linearity 3% 


tion orders. Send for size; weight: 4 oz.; torque; low or high 
is required; power > watts for 60° ¢ 


rise available with panel anti-rotation 


plication data sheets pin. seeps, and sell-comained locking 4 
eh © Trademarks applied for vice; low price, 
BANO Electric Co. ACOOK ACK ELECTRONICS ASSOCIATES 


catalog sheets and ap 


MAIN ST., WINSTED, CONN. M 


125 Rogers Avenue * Somerville 44, Massachusetts 


lence pays 


Yes, experience does pay in many 
ways. Our clients know from ex- 
perience they have a dependable, 
responsible source for preparation 
of better industrial and business lit- 
erature. 


Why not do the job right? It saves 
time, money and produces results. 
Let us give you a proposal on your 
next publication. 


We'll do the whole job—from plan- 
ning to printing—or just those parts 
Specialists in designing and manufacturing of all- that you need, 
purpose fasteners and wire forms. Tooled to pro- 
duce over 1000 styles in any screw size, material, 
finish, quantity, to your specifications 
Serving Industry for Thirty-five Years 
— OTHER PRODUCTS — 


product literature 

military manuals 
company publications 
. ph ada training material 


A 


WIRE STRIPPERS & CUTTERS 


@ TOOLS @ DIES @ STAMPINGS 
Bulletins on complete line upon request 


WENCO MANUFACTURING CO. @ 
1133 W. Hubbard St., Chicago 22, Il!.,U.5.A | 
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Call or write for more information. 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. + 330 
West 42nd Street + N. Y. 36, N. Y. 





460K DC 
Wide Band 5” Seope 
Kit $79.95 
Wired $129.50 


IN ONE EVENING 
BUT THEY... 


LAST 


425K 5” Seope 
Kit $44.96 
Wired $79.95 


. 
470K 7” Push Pull 


Kit $79 95 
Wired $129.50 


221K vVrVvM 
Kit $25.95 
Wired $39.95 


Fle 


n 
Kit $26 96 
Wired 
$39 05 


baad FI Malimeter 
* 46 KITS AND INSTRUMENTS 201000" otis vol 
THE INDUSTRY'S MOST 
COMPLETE LINE OF 


MATCHED 
TEST INSTRUMENTS 


VYo-miliion EICO instruments 
are now in use the world 
over! That's the proof of 
EICO’s leadership in Yalue 

For latest precision en 
gineering, finest compon 
ents, smart professional 
appearance, lifetime per 
formance and rock-bottom 
economy— g@_and compare 
the EICO line at your Jobber 
before you buy any higher 
Sarasa Goer” 100,000 
others that only EICO Kits 
and instruments give you 
the industry's greatest val 
ves at lowest cost 


a77K 
Sine & Square Wave 
Audle Gen 
Kit $31.95 
Wired $49.95 


1050K penere Elim 
Kit $20.95 
Wired $38.95 


Sames 


—_—" ta 
een 


Write NOW fer FREE latest 


Ceteleg £-] o ¢, 


625K ran 
Kit 
Wired We +s 


Prices 5% higher 
on West Coast 


. ie 


84 Withers Street 


Brooklyn 


Want more information? Use post card on last poge 
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NEW BOOKS 


One-shot multivibrator using junction tran- 
sistors 


graduate level. The author gets his 
materia] across with a minimum of 
high-powered mathematics such as 
transform analysis and partial dif- 
ferential equations. 

The 


elsewhere 


look 
answers to his 
special problems. Nevertheless, the 
naterial is here for a under- 
electronic 


specialist will have to 
for the 


basic 


standing of and radio 


engineering together with a com- 


| prehensive view of the current elec- 
| tron art.- 


J.M.C, 


Analysis of Feedback 
Control Systems 


By Ropert A. Bruns and Rosert 


M. SAUNDERS. 
McGraw-Hill Book Co., 
1955, 383 p, $7.50. 


New York, 


THE past two years have 
an increasing number of 
published on the subject of 
back control systems. This text is 
different, however, in that it not 
only deals with the analysis of such 
systems but also includes a good, 
extensive treatment of the individ- 
ual components of which the system 
Especial emphasis is 
placed upon deriving the transfer 
function for each component since 
this constitutes the of the 
frequency method of 
behavior to 


seen 
books 


feed- 


is composed, 


essence 
response 
analyzing 
plied disturbances. 

The book was written primarily 
for the benefit of the 
and/or the practicing engineer who 
is new to the field of feedback con- 
trol 
gain a the 
matter and an appreciation of its 
limitations. It 
a text for a senior-level engineer- 


system ap- 


scientist 


who desires to 


knowledge of 


systems and 


subject 
is also intended as 
ing course. The required prepara- 
tion consists of a-c circuit theory 
and familiarity with dy 
namics and differential equations. 

Basically the book is divided into 
two parts. Part I, 


some 


which covers 222 


(continued) 


oe 
connectors? 


nh 
Certainly sir, I'll personally 
see they are sent you today.” 


te & 
a small order? 


Wood's service is geared to 
meet your requirements, regard- 
less of the size of your order,” 


oe 
you’re in a rush? 


That's easy, sir. Woods supplies 
the connectors you want, when 
you want them. We'll ship today.” 


woods distributes 
only the finest lines 


@ Cannon Plugs 
@ U.S. Relays 


@ Gremor R.F. 
Connectors 


Authorized 
Distributor 


AT RI A 1 RL EERE Nt REA A ERMAN 8S 


WOODS AIRCRAFT SUPPLY 


“The Right Connection 
for the Right Connectors” 


309 West Elmwood Ave., Burbank, California 
Victoria = 9.3211 
THornwall 2-8182 
SRNR RRM MCS TA ORRIN I CR ARN 


Telephones 
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© OIL COOLED 
© WATER COOLED 
* AIR COOLED 


NEW! 
High Power 
DUMMY LOADS 


Waveguide and Coaxial 


Coaxial Loads: 
up to 10 KV Average Power. 


Waveguide Loads: 


X-Band Loads up 
Watts Average 
S-Band Loads up 
Watts Average 
L-Band Loads up 
Watts Average 


to 1000 
Power 
to 4000 
Power. 
to 6000 


Power. 


WRITE FOR NEW CATALOG 
Electro Impulse Laboratory 


208 River St . Red Bank, WN. J. 
Red Bank 6-0404 
@eeeeeoeaoee eee eeees 


OPHAR 


---WAXES 
“COM POUNDs 


Zophar Waxes, resins and 
compounds to impregnate, 
dip, seal, embed, or pot elec- 
tronic and electrical equip- 
ment or components of all 
types; radio, television, etc. 
Cold flows from 100°F. to 
285°F. Special waxes non- 
cracking at 76°F. plain or 
fungicidal. Let us help you 
with your engineering prob 


lems 


For immediate service contact 
L. E. Mayer, Sales Manager 
A. Saunders, Technical Director 
H. Saunders, Chemical Laboratory 


Phone SOuth 8-0907 


ZOPHAR MILLS, inc. 


112-130 26th Street, 
Brooklyn 32, N. Y. 
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Miniature and Sub-Miniature 


SLIP RING ASSEMBLIES 
BRUSH BLOCK ASSEMBLIES 
COMMUTATORS 


and other 
Electro-Mechanical Components 


PRECISION MADE 
TO YOUR OWN SPECIFICATIONS 


Precision molded products with exacting tolerances in 
precious and non-precious solid metals of all alloys. All 
types of Thermo-Plastic and Thermo-Setting materials. 


Slip Ring Assemblies fabricated or one-piece precision 
molded to your specifications in Nylon, Kel-F, Mineral filled 
Mellamine, Phenolic, and other materials, Rings and leads 
spot welded or brazed together for positive electrical circuit. 


Our Swiss methods and techniques are geared to 
meet exacting requirements. We invite your inquiries. 


COLLECTRON CORPORATION 


MuUrray Hill 2-8473 @ 216 East 45th Street @ New York 17, N.Y. 


the leading 
contender 

in the sensitive 
relay class! 


KURMAN’S 
MIGHTY SERIES “T"’ 


Compare it and you'll know why 


Maximum Coil orort 
Resistance | Standard Adjust 


12,000 ohms/| 35 milliwatts 


| Need 
IHERMETICALLY SEALED 
1 TRANSFORMERS? 


TAKE ADVANTAGE 
OF CREST 
EXPERIENCE 


Gram 
Pressure 


KURMAN 
SERIES 'T" 


The CREST TRANSFORMER engineering labo 


20 min. custom designed 


ratories have a complete, 


line of hermetically sealed transformers in 
Leading 


Make A addition to their hundreds of modern trans 


formers, line voltage controls and equivalent 
Leading 


arts series for over 200 television sets 
Make 8 P 


WRITE FOR OUR COMPLETE CATALOG 


The latest addition to a line of miniature 
hermetically sealed sensitive relays, the new 
is 1” x 1” x 134” high 
the mighty midget 


Gentlemen: Please send me your Cateleg No. 554 


Kurman Series , 
and weighs only 3'2 ozs 
Radically different in 


to be 


of the sensitive class 
design, you will find the Series “T”’ 


superior in performance — economically 


mm 
priced with excellent delivery service. 


City Zone State 


Why not specify the Series “T” for your next 


| 
| 
| 
| Position 
| 
| 


/ 


CREST fa 


| TRANSFORMER CORP. 
| DEPT.E 
1834-36 W. North Ave. Chicago 272, lilinois 


sensitive relay application and check its per- 
formance for yourself? Detailed specifica- 


tion sheet “E” available on request. 


KURMAN ELECTRIC CO., INC. 


Quolity Relays Since 1928 
35-18 37th Street, Long Island City 1, N. ¥ 


Want more information? Use post card on last page 





Manutacturers of: 


PHASE 


PHASE METERS 
METER 


NULL 
DETECTORS 


IMPEDANCE 
COMPARATORS 
at} » 


ey bE POWFR 
1.0.8 OSCILLATORS 


NEW YORK 


PHAZOR 


Pat. Pend y 


HIGH ACCURACY VACUUM TUBE 
MEASURES FROM O TO 360 DEGREES 


VOLTMETERS 
READINGS NOT AFFECTED BY NOISE 
AND HARMONICS . 


PHASE SHIFTS OF THE ORDER OF FREQUENCY 
.01° CAN BE MEASURED EMPLOYING STANDARDS 
SPECIAL CIRCUIT TECHNIQUES 


MEASURES IN-PHASE AND QUADRATURE a 
COMPONENTS SEPARATELY AUTOMATIC 


HI-POT 


For further information contact your nearest 
representative or write for brochure 


INDUSTRIAL TEST EQUIPMENT CO. 
55 E. 11th ST. - NEW YORK 3 - GR. 3-4684 


Other Electronic 
Test Equipment 


IMPREGNATING 


POTTING 
HEAT CONDUCTING 
MOISTURE PROOFING 
FUNGUS PROOFING 

ENCAPSULATING 


SEALING 
DIPPING 
INSULATING 
BLENDING 


Standard compounds available from stock. 
Samples and specifications on request 
Modifications developed and produced to meet specific requirements 


Information relating to your problem will enable us to make recom 
mendations. Write to 


BIWAX CORPORATION | skoxie™’” “itwois 


M-DC.JA super-reculated 
voltage standard 


Calibration Partners 
The two units combined, provide 
voltages up to 509.99 volts de in 
0.01 volt steps, however, either unit 
can function independently. The 
M-DC-2A provides current outputs 
of from 0 to 109.99 ma dc in 0.01 
ma steps and voltages from 0 to 
109.99 volts de in 0.01 volts steps 
Overall accuracy of both units is 
within 0.05 pct. of selected voltage 
or current 
Sa iat A Le 

M-DC-2A super-regulated voltace ere Avienice * Inte 
und current standard 


vumentet 
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NEW BOOKS (continued) 


Magnetic-amplifier motor control 


pages, deals with components. Part 
II, which spans the remaining 150 
pages, treats the subject of feed 
back system theory. The authors 
chose to present the material on 
components first since they felt thi 
would make understanding system 
behavior easier. 

In presenting the material of the 
book the authors frequently resort 
to the use of instructive, illustra 
tive examples. Moreover, the text 
is considerably annotated with well 
chosen references. Another worth 
while feature is the terminatior 
of each chapter with a summary 
section in which the salient points 
of the chapter are condensed, There 
is also an abundance of problems 
after each chapter. 

This is a book which has a defi- 
nite contribution to make to the 
literature on feedback control sys- 
tems. It should be well received 
PrRor. V. DELTORO, C. C. N. Y 
School of Technology, The City 
College, New York, N. Y 


‘Transistors and Other 
Crystal Valves 


By T. R. Scorr. Essential Books, Inc.., 
Fair Lawn, New Jersey, 1955, 258 p, 
$7.20. 

MANY books about transistors con 
centrate heavily on how to design 
the units into electronic circuits 
This book emphasizes fundamental 
behavior of transistors and thereby 
indicates broadly their potential 
ities 


> Content—The book starts off 
with a brief discussion of early Bell 
Labs work with transistors and a 
chapter on imperfections in crys 
tals from which the transistor de 
rives its amplification properties 
There follows a fairly comprehen 
sive coverage of the p-n junction 
This topic provides a jumping off 
point for discussions of various 
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MOLYBDEN UM 


PURE i’ THORIATED 


TUNGSTEN | » 


fu eLgoTRONC APPLICATION, 


wea a 


RIBBONS) 
STRIPS 
FORMED PIECES * 


S 


Your special ‘metals 
rolled/to thin sizes 
- close tolerances 


Y. 


H. CROSS CO. 


15 BEEKMAN ST., N. Y. 38, WN. Y. 
WOrth 2-2044 and COrtlandt 7-0470 


WIDE-RANGE 
FREQUENCY METER 


85-1000 MEGACYCLES 


TS-175A/U) 


Government 
Approved 
Calibration 
Accuracy: 
005% 
Stability: 
0025% 
Resettability: 4 


A VERSATILE PRECISION MEASURING 
INSTRUMENT Recommended Applications: 


Precise Measurements of Frequencies 
Production Testing 

Alignment of Transmitters and Receivers 
Laboratory Testing 

Portable Field Testing 

A Secondary Frequency Standard 

Signal Generator Calibration 

U.H.F. and V.H.F. Television Alignment 


COLORTONE 


ELECTRONICS, tncorporated 
Pee er ee oe | 


Export Rep: Andrew S$. Szucs, Inc 
50 Broad St.,N. Y¥.C 
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NEW BOOKS (continued) 


junction transistors and diodes of 
U.S., British and European manu- 
‘ 


facture 


M iterli 
onductor devices covers the pnip 
trabsistor and the field-effect tran- 


+ 
ol 


il on high-frequency semi- 


> Evaluation—Of special merit is 


the appendix which discusses tran- 


t 


tor action from the quantum 


mechanical viewpoint. This mate- 


rial erves to integrate the be- 


navior of the transistor into the 
verall physical concept of matter 
and energy. There is also a 

appendix devoted to testing tec} 


ques J.M.« 


| Thumbnail Reviews 


Application of Transistors to Elec 
tronic Counting Equipment. By R. EF 
Kime Report to Signal Corps Sup 
ply Agency Available from OTS, 
Washington, D. C., 71 p, $2.00 (paper) 
Design and development of a transi 
rized frequency meter Circuit de 
tail re presented 
Coyne Technical Dictionary. Howard 
W. Sams & C Lr Indianapolis, 
Indiana, 160 p, $2.00. Defines 4,000 
pressions used in television, radio 
and electronics. A data section is in 


cluded 


Repairing Record Changers. FE. Eu 
gene Ecklund. McGraw-Hill Book Co 
Inc., New York, 1955, 278 p, $5.95 
Treats mechanical operation of record 
changer pickups, ampli- 
filers, al magnetic-tape recorders 


discusse 


Physical Mathematics. Chester H 
Page D. Van Nostrand, Inec., New 
York, 1955, 329 p, $7.50. Nicely group 
the mathematics required for a first 
year graduate-level course in theoreti 
cal physi Considers eigenfunctions, 
transform analy partial differen 
‘ ‘ 


tner important 


Powder Metallurgy rganization for 
Europeon Keor ooperation, 
Washington, D. ¢ 95 309 p, $3.00 
(paper). Contai: aterial on the 
propertic and prepara | 
dered metal magnets an 


\ Study of the Double Modulated F-M 
Radar. Mohamed Abd-E] Wahab Is 
mail, Berlag Leemann, Zurich, Switzer 
land, 112 p, 10.40 Sw france High 

mathematical discu ym of the tecn 
nique of double-modulated f-m radar 
Advantage are given. Conve | 


radar is al discussed 


An Introduction to Automatic Com- 
puters. Ned Chapin. Technology Cen 
ter, Chicago, Ill., 245 p. $9.00 (binder) 
Discusses design and pr 
automat a ee ter ind give 

data sheets for valtanio units, that 


pre vide technical aa perating data 


ogramming ot! 


How to whip your 
Ce ae 


|| ADVANCE... 


) CONTACTS, 
for example 


Say the word and 
we'll up the sizes... 
switch from fine 
silver to tungsten, 
palladium, silver 
cadmium oxide, 
gold contacts, or... 
you name it! 


INSULATION 


Laminated ¢ 
phenolic, 
llicone glass 

ceramic ¢ 
steatite, linen 
base bakelite, 
or you 


name it! 


ANYTHING 
SPECIAL... 
ADVANCE 


will engineer, 
_ develop and 
produce the 
custom relays 
‘you need in 
minimum time 
Call 
ADVANCE 
for action. 


ELECTRONIC USES 


We build a vast variety 
of sensitive, reliable 
relays...create superior 
new designs quickly. 
You'll find our quality 
control is now the 
tightest in the industry. 


Write—and let 
us solve your 
relay problema 


ADVANCE ELECTRIC 
AND RELAY CO. 


An Elgin N a Watch 
Company Atfihate 

435-A NORTH NAOMI STREET 
BURBANK. CALIFORNIA 





RE EO TOR TE On sai) 


SOL Tela aR AL 
nae ss ae 


m\S 


MO Nile 
Goll WANDIIN G 
ant 


sy eliminating repeated man- 

ual functions the BOESCH 
Automatic Model T W-200-A 
provides the means of pro- 
ducing uniform coils without 
depending on the constant 
attention and skill of the op- 
erator. 


Winds coils .218” I.D. to 5” 
O.D. #20 to #42 wire, with 
standard equipment. For this 
and other BOESCH ma- 
chines, write for detailed in- 
formation ... we can cut 
your labor costs, 


Model TW-200-A 
Now —no licensing, no royalties required 
in the sale and use of BOESCH Machines 


ANUFACTURING CO., 
DANBURY, CONN, 


INC. 


Want more information? Use post card on last page 
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~ Backtalk 


Automatization 


DEAR SIRS: 
ON the article “Automatics 


appeared in UNESCO’s 
sulletin of the 
visory 


which 
Monthly 
International Ad- 
Committee on Documenta- 
tion and Terminology in Pure and 
Applied Science, 1955. 08,14, com- 
menting on editorials letters 
published, I think it useful to bring 
to the notice of interested 
tists the following: 

In the English language 
the verb which is ac- 


and 
scien- 


there is 
“automatize” 
companied by many derivatives and 
related words. 

The verb and the 
connected words are of Greek origin 
from ancient times. . 


” 


, 


“automatize’ 


and in use 


The word “automation” means 
self acting or presenting a reflex 
It derives from Greek words 
to attempt, 


eager. The 


action. 


meaning to act, to move, 


to desire, to hurry, to be 


' resultant of all these ancient mean- 


with the prefix 
modern 


ings of “maomai” 


“autos” is the meaning 


combined word ‘“automa- 


tion” 

There is no need for scientists to 
invent a verb of Latin appearance 
as has been suggested, 
nothing to do 


because Latin has 


| with those completely Greek words. 


to emphasize 
that words like automation, auto- 
macy, automate, and who knows 
what else, are altogether out of the 
rules governing the mother root: 
in English or 


It seems necessary 


” 


“automat , either 
consequence 
“are erroneous... 

As a technical man, 
that 
automacy, automate etc.” do not 
bring any new conception in the 
technical field, which might justify 
their introduction in the technical 
vocabulary. They are intended to 
same meaning as the cor- 

but they are wrongly 


I could say 


those words: “automation, 


have the 
rect ones 
formed. 
The Oxford English 
correct terms, 
substantive 
from 
Automacy 
dicating the “automatic 
from French 
So, we see their formation 


Dictionary, 
besides the gives: 
Automate (a and ad- 


jective, obsolete, French 
“automate”’), 
quality”, 
probably “auto- 


matie’’). 


they 


(name in- | 


Specimen of template, custom-made 
for General Electric 


Write for 
FREE SAMPLE 
of Our 


Custom-Made Templates 


And Judge Their Quality for Yourself 


Our durable, 
templates 
to fit your needs 
standard guides. 
of draftsmen’s time, 
ardize your drawings. 


plastic, precision-made 
made to your specifications, 
cost little more than 
Yet they save hours 
and help stand- 


Just send us a sketch of your par 
ticular needs—symbols, compo 
nent parts, etc. Specify quantity 
desired. We will send you FREE a 
sample template—together with a 
surprisingly low quotation 


Prompt Service Assured 


FISHER & CROME 


109 N. Camac St. + Phila. 7, Pa. 


Le 


KWIKHEAT 


Controlled Heat Soldering Irons 


are better... faster 


for Printed Circuits ! 


Light weight, perfectly balanced, 
small size, controlled-heat Kwikheat 
Type 200 soldering irons ore de- 
signed for close soldering. 

Sealed, high temperature, built-in 
thermostat maintains pre-set heat 
(800° for production, 700° for 
stand-by). Kwikheat irons, weighing 
only 7% oz., are economical — 
maintaining heat on only one-third 
of heoter capacity. Three versatile 
plunger-type tips are easily changed 
in the field. 


For better, faster work — 


at lower cost — switch to 
KWIKHEAT soldering irons. 


@ 
- yo nent Manufacturing Co. 


3732 San Fernando fd., Glendale 4, Calif. 
—_ more information? Use post card on last page 
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Brew Delay Lines 


Measure frequency and FM re 
deviation on a multitude of Distributed Constant 
channels with just two small 


LAMPKIN METERS 


Lumped Constant 


Ultrasonic 


LAMPKIN 105-B MICROMETER FRE- Here are some reasons 
QUENCY METER — Heterodyne-type, why you can be sure your 
universal coverage, 0.1 to 500 MC. Ac requirements will be 
curacy 0.005%. Weight 13 Ibs. Width fully satisfied when you 
13”. Price $220.00. come to Brew for delay 
lines: 
custom built to your specifications 
wide experience in all type lines 
advanced packaging techniques 
special manufacturing and testing procedures 
modern facilities and skilled personnel 
LAMPKIN 205-A FM MODULATION Cee Cea tee 
METER —Indicates FM voice deviation, continuous research and development program 
+ 25 KC., all channels, 25 to 500MC.; 
meets FCC mobile specs. Weight 13 Ibs. Send us your specifications or send for Cata- 
Width 124". Price $240.00 log 54 giving the complete Brew story. 


NEW booklet: “HOW TO MAKE MONEY IN 
MOBILE-RADIO MAINTENANCE” free on " 
request. Write today! Richard D. Brew and Company, Inc 


LAMPKIN LABORATORIES, INC. ) Concord, New Hampshire 


- eloh a ’ a r¢ ij fure 
Instruments Division eo CoE Tie la j eliL manufactu 


BRADENTON, FLORIDA 


sich en TC ALG 
CIRCUITS ‘> HR HIGH ENERGY, PRECISION tot 


sya 


when you - ALNICO PERMANENT es 


ee VOM ya Geel eli) a) 


VE ee 





When you need them—as you need them ENGINEERING 


Experimental or production quantities 
Catalog upon request 


i OL ama amet ee tO i ee 


Made of ETHYL CELLULOSE... 
A TOUGH, DURABLE PLASTIC 


: NOW eee 
For Extra Strength | 


| ''D” WASHERS | : let TWS®* prepare 


eta aes | TW your industrial literature 


Write for Sample and 
Full Information (% *TECHNICAL WRITING SERVICE 


WECKESSER CO. Smee McGraw-Hill Book Co. 


5267 N. AVONDALE AVE. + CHICAGO 30, ILL. 330 W. 42nd St., N.Y.C. 


West Coost Representative ss 
5STT7 West Pico Blvd. » Los Angeles 19, Colif send for information 


experience pays 
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tf iv’'S MEW... 1F IT'S MEWS... IT’S FROM ELLO 


MAKING CONNECTIONS FROM 
COAST-TO-COAST 


Every day, more and more quality 
manufacturers are joining the imposing 
list of those “Variconizing” their de- 
signs. For Elco’s Varicons offer an 
almost infinite number of combina- 
tions. Here, for example, are but three 
combinations; and all are possible from 
only four basic parts: end sections, 
center section and contacts. Elco 
has furnished from 2 to 64 contact 
Varicons, for commercial and military 
usage, in polarized or keyed combina- 
tions. The Varicon has been termed 
the “engineer's dream” — you design, 
we align! Available in general purpose 
phenolic, low loss mica, general pur- 
pose phenolic color, and alkyd (if 
quantity sufficiently large). Contact 
material, tested and approved in gen- 
eral use, is phosphor bronze, silver 
plated. Varicons are available in single 
tier and double tiers, with brackets, 
handles, covers, recessed housings — 
and now, for printed circuitry. Write, 
phone, wire for complete informa- 
tion. 


a a clanhemne a  a, 


ELCO CORPORATION, M STREET BELOW ERIE, PHILA. 24, PA., CU 9-5500 


o.1° ABSOLUTE ACCURACY 


z 
0.01° incremental accuracy 


& 
30 to 20,000 cycles per second 


& 
0 to 360° phase range 
a 


10-megohm input impedance 
(shunted by 25 uuf) 


THe New Maxson Model 901 Precision 
Output connection for Phasemeter is a direct-reading electronic instru- 
strip-chart recorder. ment adaptable to a wide variety of demanding 
measurement applications in computers, synchros, 

Self-contained power and amplifiers. 


supply for 105-125 volts, Ihe instrument measures phase difference 
50-60 cycles. between two sinusoidal voltages; phase angles are 


Adaptable to standard read from a two-degree, step control with vernier 


j k ti indicator having a precision of 0.01 Built-in 
FOIGY-FEER MOUATING. sensing provides direct reading of proper quad 


Price $3990 net rant, Accuracy is independent of even harmonics 


Gg . . 
F.0.B. Long Island City. and of third harmonics up to 1%. Input-level 
range is from 0.5 to 10 volts rms 


V Write or phone us for further information. 
\ 


A > 4 4 @) AY 47-37 Austell Place 


Long Island City | 


Rte RD 


Tel; RAvenswood 9-1850 


Want more information? Use post card on last page 


BACKTALK continued) 


comes from French instead of from 
Greek. 

In conclusion, the expressed use- 
ful idea that we need a verb from 
which the abstract noun could be 
easily recognized, I think, is fully 
satisfied with the use of the existing 
Greek root: “automat—”, which 
gives sO many, so precise and so 
easily recognizable derivatives. 

Dionysius J. BATAIMIS 


ithens, Greece 


Television Pioneer 
DEAR SIRs: 
TWENTY-FIVE years ago Manfred 
Baron von Ardenne succeeded for 
the first time at his laboratory in 
Berlin Lichterfelde to transmit 
electron pictures in half-tones. This 
was encouraging, giving hope of 
further development of electron 
picture transmissions 

I wish to call your attention to 
the fact that these experiments 
caused the conversion from the 
yenerally used mechanical television 
technique to the modern electronic 
television technique. 

The historical date of this ex- 
periment was December 14, 1930 

HANS KOEPPEN 


Berlin, Germe J 


Network Analyzer 


Example of industry-education team 
work, this $430,000 network analyzer 
presented to Syracuse University by two 
power companies and GE will solve 
power-distribution problems while train- 
ing network analysts. The 20-ton ma 
chine consists of 16 generator units, 200 
line units, 150 capacitor units, 64 load 
units, 32 autotransformer units, 50 mu 
tual transformer units, two operating 
consoles and a recording table. It uses 
25 miles of hookup wire, 3,500 resistors, 
2,500 switches, 800 transformers and 
reactors and 800 relays 
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PROFESSIONAL SERVICES 


Consulting—Patents—Design—Development—Measurement 
in 


Radio, Audio, Industrial Electronic Appliances 


AIRPAX PRODUCTS CO 


CONSULT PICKARD & BURNS, INC. 
THESE SPECIALISTS: 


Consulting Electronic Engineers 

Let them save your time by 
bringing their broad 

AND RELAYS 


ence in their 
Ba nore 10. Ind bear on 


D 1 Manufacture 
USUAL TRANSFORMER 


Analysis and Bvaluation 
wf Radio Systemes 
exper) 


Developmer 


pecial Elect rot 


t and Production 
specialty to "Beuigment 
your problems 


10 ghia ‘ Needham 94, Mass 

N 
ANALYSIS INSTRUMENT CO ELECTRONIC RESEARCH ALBERT PREISMA 
Consultants on Magnetic Problems ASSOCIATES, INC. 


Consulting Engineer 
TRANSISTORIZE’ YOUR PRODUCT , 
mplete Service y r ‘ 
al Mag Devices Designe ne roduct 
¢&T ting Bquipme 4 ‘ 


Pulse Technique Vid 
earct leve nee 


H. O. BIXBY ASSOCIATES ERCO RADIO SUNSTEIN 
Consultants to the Blectronic Industry LABORATORIES, INC. she 


ENGINEERING CO. 

pr ba unatein and Aseootates 

Radio Communications Equiment 

PERSONNEL PLACEMEN' Engineer De 
t 


g Ser es r he arct Engineet 
: abies dinate 

rRCHNOLOGY Deve ' Ty 

& Main St ige 42, Mass 


Consumer 
Year 


ate Road 


THOMAS H. BRIGGS HANSON-GORRILL-BRIAN INC 
& ASSOCIATES 


Electronics Consultants 


Electron Tubes 
Tube Materials 


THE TECHNICAL 
MATERIAL CORPORATION 


Communications Consultants 
MECHANICAL 


Product & Mfg. Develoment 
Automation 


ELECTRICAT 
irveys 

& Reliability Ser 

Pngineerting and 


HYDRAULIC 
nechanisms 
production facilitie 
Bor 1435 RD #2 Norristown 


roject 


ELEC THON I 


tems Engineering 

General OMees and Laborator 

ental H 
Penn. Tel. No. 8-7671 


CROSBY LABORATORIES, INC. 


THE KULJIAN CORPORATION TELECHROME, INC. 
Murray G. Crosby & Staff ane ee eee 
Radio - Electronics 


Electronic Design Specialists 
Consulting Electronic Engineers COLOR TELEVISION BQUIPMENT 
Research Development & Manufacturing Research, Development, Production o ying “ ers, Color Synthestaers, Keye 
Communication, FM & TV t atie Contr pects strumentatior miltors * “pes nd Related Agporat is 
Oh yy 
Robbins Lance, Hicksville. N. Y 10 No. Broad 8t., Philade 2 , : 
WElis 1-3191 Stevenson 2.9600 & Merrick Kd 


Amityville, L. 1., NW. Y 
DELAWARE PRODUCTS CO. Measurements Corporation 


WALSH ENGINEERING CO 
Research & Manufacturing Engineers 


Hanay W. Hovos 


Pres 


Analog Voltage to Digital Conver 


0 
Digital Voltage Recording Systems 


Design and Prototypes 
w Bleetronic 
MarTiaL A. Honwe 


Apparatus 
t Transformers and Magnetie Camponents 
un M. van Beveew especially important factor in Performance 

‘ize, Weigh ii/or Co 
Design-Development-Manufacturing Specialists in the Design and es caw Con 
De wment ectronic Test Instrument i DeHart Place 
300 Broadway Ca a i Mew Jerse 


EDGERTON, GERMESHAUSEN MINOT INFORMATIC DEVICES 
& GRIER, INC 


WHEELER LABORATORIES, INC. 
AUTOMATIC RECOGNITION OF 
SHAVES, PATTERNS & INFORMATION 
Consulting Engineers KESEARCH INVENTION 
, ‘ Transient Osecillography we 
» e Techniques Timing 


t ction aml is 


Kadio and BDleetrunio 
CONSULTING ‘ siting Hesearch Developm et 
wetation of KF Cirewits Lines Antennas 
, ice of Microwave Cor 
haracters, ete 


nents Test Bq 
eler and Engineer 


haracterist 


Jipmen 
ne aff 


a Nor Hi or 2-78 
ork, Inc NIAGARA ELECTRON LABORATORI:S 


CONSULTATI 


Eldico of New Y 


Transmitt 
te 


YARDNEY LABORATORIES 
ION - DESIGN NSTRUCTICN 
ae inte » FAiminetios MFG. THE rHERMOC AP RELAY Research-Design-Develoment 
° . : si - eclalizing a ion of problems of electreni 
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Denald J or Lor ' i boratory. Industrial plant probleme 
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' 1 Street Wert 
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CONTACTS 


Ta UsLU 


BALDWIN, L.I. N.Y 


SHORTED TURN 
INDICATOR 


FOR UNMOUNTED CONS 
SENSITIVE, RUGGED, NON-SHOCKING 


Kartron LEhigh 9-4606 
Huntington Beach, Calif. 


i ETCHED CIRCUITS 
| 24 HOUR SERVICE 
1 


On 
SAMPLES, MODELS & PROTOTYPES 
i SILK SCREENS MADE TO ORDER 
ROWE ENGRAVERS 
B 492 ©. 39 St. Paterson 4,6. J. & 
fe oo oe ee ee ee ee ee ee ee oe oe oe oe 


MICA 
tndla Brazil! 
BLOCKS © FILMS @ SPLITTINGS 


All Grades & Qualities — Warehouse 
Stocks New York Prompt Forward 
Shipmente 
Phone: WOrth 4-4192 or write: 
Associated Commodity Corporation 
Woolworth Bidg., New York 7, N. Y. 


MANUFACTURER'S 
REPRESENTATIVES 


ART CERF & CO. toric 
LEADING ELECTRONIC LINES 
Regular Coverage * 10 Men 
6 States and District of Columble 


Phone: Mitohell 2.6734 
744 Broad &t. 
NEWARK 2,6.) 


“OUR FOURTH YEAR" 
The NEWHOPE CORPORATION 
Lee Rocke, Associate 
A Bales Organisation for the 
RADIO, TV and ELECTRONIC INDUSTRIES 


Four salesmen concentrating tn Metropolitan New 
York City and New Jersey-—in a 50-mile radius 


Telephone: Lixington 2-7372 
6 Kast 39th Street New York 16, New York 


UT Gee Cte 


a) epresentative 


1531 SPRUCE STREET, PHILA. 2, PA 


ur a ah) ices 

nntylvenie @ New Jersey a 

ore @ Maryland Baltimere 

nia e West Virginie Washington, OC 
District of Columbia 


ELECTRICAL 


NAVIGATION 


COMMUNICATION 


EMPLOYMENT OPPORTUNITIES 


pe 


INSTRUMENT SYSTEMS 


Citirilicia 
design 


With 16 years leadership in the vital field of 
missile research and development, Northrop Aircraft 
offers unusual opportunities for advancement in 
the categories listed below. Here you can apply your 
skill and ability on the pilotless Snark SM-62 
A-bomb carrier; on Northrop’s new long-range 
interceptor project; and on numerous other weapon 
system assignments, Where better could you be, 
and grow, than with a pioneer? There's an inter- 
esting position for you in one of the following groups: 


FIRE CONTROL RADAR 
SYSTEM INTEGRATION 


INSTRUMENTATION 
SYSTEM ANALYSIS 


ANTENNAS 


Electrical Group, which is responsible for the 
design of such things as power generation and 
distribution systems, rectifiers and power 
converters, and auxiliary systems as applied to 
manned aircraft, guided missiles and 

ground support equipment 


Communications and Navigation Group, which is 
responsible for the design of C/N systems in manned 
aircraft and installation of guidance systems in 
missiles. Considerable research effort is devoted 

to air-borne antennas and the elimination of radio 
interference in C/N systems 


Fire Control Radar Group, which is responsible for 
the installation and application of the most 

advanced type of fire control systems in fighter 
interceptor aircraft. The work covers the 
installation of the equipment and associated wiring; 
continuing liaison with equipment manufacturers; 
preparation of system analysis and reports; and 
follow-up of system performance in the field 

as aircraft become operational. 


Instrument Group, which is responsible for the 
design of instrument systems for manned aircraft 
and the installation of flight test instrumentation 
for guided missiles. Typical systems for which the 
group is responsible include: Flight Instruments; 
Engine Instruments; Instrument Panel Design; 
Automatic Pilots and Augmenters; Fuel Flow and 
Quantity Systems; and Integrated 

Electronic Instrument Systems. 


All four basic groups originate their basic design 
and layouts, prepare production design releases and 
originate all types of tests to support flight, 
design and production requirements. 


There are now a number of openings available for 
engineers in each of these groups at all experience 
levels. Too, there are opportunities for draftsmen 
with either electrical or mechanical experience. 


If you qualify for any of these challenging 
opportunities, we invite you to contact 
Manager of Engineering Industrial Relations, 
Northrop Aircraft, Inc., Hawthorne, California, 
or call ORegon 8-9111, Extension 1893. 


NORTHROP AIRCRAFT, INC. 


PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 
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RATES. ..... 
“Employment Opportunities” 


Displayed—The advertising inch is 
$21.50 per inch for all advertising ap- 
pearing on other than a contract basis. 
Contract rates quoted on request. 


An advertising inch is measured 7" 
vertically on a column-—3 columns-—30 
inches to a page. 


Subject to Agency Commission. 


Undisplayed—$2.10 per line, minimum 3 
lines, To figure advance payment count 
5 average words as a line. 


Discount of 10% if full payment is made 
in advance for 4 consecutive insertions. 


Not subject to Agency Commission. 


Send NEW ADS to ELECTRONICS, 330 
W. 42nd Street, New York 36, N. Y., for 
February Issue closing Jan. 


REPLIBS (Bow No.): Address to office ne 
NEW YORK; 330 W. 48nd St. (36) 
CHICAGO: 620 N. Michigan Ave tt 
SAN FRANCISCO: 68 Post &t , 
LOS ANGELES: 1111 Wilshire Bivd ! 


SELLING OPPORTUNITY WANTED 


Manufacturer's Representative: Established 
representative with electronic engineering 
background now selling to electronic manu 
facturers in Middle Atlantic Area, desires to 
ike an additional line. RA-8546, Electronics 


PART-TIME WORK WANTED 


Seattie sales engineer seeks part-time work 
for supplier Aircraft only PTW W-8261 


Electronics 


MANUFACTURERS REPRESENTATIVE 


Engineer desires repeat and expendable electronic 
and electro-mechanical products for sale to Guided 
Missile and Aircraft Companies located in Southern 
California. Reply te: 
LEE GRANT SNYDER COMPANY 
Technical Sales & Contract Admintetrators 
1418 N. Highland Ave Hollywood 28, Calit 
Phone Hollywood 9-6278 


DRAKE PERSONNEL 


National Placement Center for 


EXECUTIVE AND 
TECHNICAL PERSONNEL 


General and Plant Managers 
Plant Superintendents—Foremen 
Accounting—Staff Personnel 
Engineers: Design—Production 
Sales Managers—Engineers 


Please outline briefly your 
experience or personnel needs to 


John Cope 
220 S. State St., Chicago 4, Il! 
HArrison 7-8600 


CHIEF ENGINEER 
NORTHERN CALIFORNIA 
You will report directly to the Vice-President of 
Engineering 1000-man plant making highspeed, 
automatic, electronic and electro-mechanical equip- 
ment. Company will assume interview, relocation 
expenses and agency fee. Starting salary $12,000 
$15,000. All replies in strictest confidence 
MONARCH PERSONNEL 
28 E. jackson Bivd., Chicago 4, I! 
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EMPLOYMENT OPPORTUNITIES 


_EXPANSION at VICKERS INC._ 


PROVIDES EXCEPTIONAL 
OPPORTUNITIES FOR 


Hydraulic, Mechanical & Electronic Engineers 


HYDRAULICS INDUSTRY 
GROWTH POTENTIAL 


Indicative of the continuing rapid rate of growth 
of the hydraulics industry is Vickers need for 
the new 150,000 sq ft research, engineering 
and administrative building shown above. No 
manufacturing will be done here. 


DESIGN ENGINEERS 

Experienced product designers and recent 
graduates with degrees in Mechanical, Aero 
nautical or Electrical Engineering 


RESEARCH AND DEVELOPMENT 
ENGINEERS 


Experienced theoretical and laboratory engi 
neers (mechanical and electronic) and phys 
icists 


TECHNICAL SALES ENGINEERS 
Experienced Mechanical or Electrical Engineers 
who have sales ability and are willing to 
relocate after training. Excellent opportunities 
also for recent graduates to train for hydraulics 
sales 


PRINCIPAL FIELDS OF APPLICATION FOR VICKERS HYDRAULICS 


AIRBORNE 

Missile controls, jet engine controls, constant 
speed drives, servo-mechanisms, valves and 
complete aircraft hydraulic systems. 


AUTOMOTIVE 

Power steering and other hydraulic systems 
and accessories for passenger cars and light 
trucks 


MOBILE EQUIPMENT 

Agriculture, construction, earth moving and 
materials handling hydraulic units and com 
plete systems 


ICKERS. 


THE LEADING NAME IN 
HYDRAULIC SYSTEMS 


7378 
ENGINEERS AND BUILDERS OF 


Oll HYDRAULIC EQUIPMENT SINCE 


INDUSTRIAL MACHINERY 


Components and complete systems for automa 
tion, numerical control, machine tools, mining, 
textile, lumber, etc 


FEDERAL AND MARINE 


Army ordnance, atomic energy, marine and 
naval vessel components and complete systems 


These are really exceptional opportunities to 
grow with a rapidly expanding company 
Mail resume of education, experience and 
personal qualifications to 


Salaried Personne! Dept. 
Section 1155 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
1400 OAKMAN BLVD. © DETROIT 32, MICH. 


192! 


Career Opportunity for 


ORGAN SALES ENGINEERS 


An excellent opportunity for qualified men exists with 
a leading, established electronic organ manufacturer 
Ability to play the organ for demonstration purposes 
required, plus interest or aptitude in electronics or me- 
chanics. Applicant should have pleasant appearance and 


winning personality. Sales experience helpful. 


Salary 


open, commensurate with ability and experience, plus 


possible commission basis. 


Must relocate near Allen 


town. A career opportunity with a progressive company 
ALLEN ORGAN COMPANY, 293-39 Locust Street, Macungie, 


Pennsylvania 





EMPLOYMENT OPPORTUNITIES 


W.C. WALKER, 
Engineering Employment Manager 
PACIFIC DIVISION, 
Bendix Aviation Corporation 
11608 Sherman Way, 

North Hollywood, California 


™“s ~ 


= RAYTHEON) Excellence in Electronics 


sf 


—~ 


PLEASE 

SEND 
INFORMATION... 
| am a graduate engineer 

with degree. 


| am not a graduate engineer 
but have____years experience. 


NAME 


ADDRESS 


CITY 





SPECIFICATIONS ENGINEER CIRCUIT DESIGN ENGINEERS 


Three or more years of experience in elec Positions available at all levels from recent 
graduates to engineers with relevant super 
visory experience Electronic circuit design 
experience required. Should be capable of 
technical writing experience desirable independent design, and analysis for work in 


Mail this coupon development of circuits for complex radar and 
missile systems 
or write us today 


if you are interested in SYSTEM ENGINEERS 
Dipemihin enbideaded douiiaen condul SYSTEMS ANALYSIS ENGINEERS 


E ECTRICAL AND for design and development of airborne elec For synthesis and analysis of complex missile 
tronic systems including navigational and fire guidance and radar systems. Degree in elec 
control systems. Systems engineers also re trical engineering or physics and three or more 


f years experience in servo, feedback control 
} quired for integration of missile system with systems, and dynamics required. Familiarity 


aircraft fire control systems with noise theory desirable 


RADAR ONAR AND ELECTRONIC PACKAGING ENGINEERS 
9 $ For packaging of electronic units of radar and missile sys 
terms. EE or ME degree required and three or more years 


TELEMETERING experience in design or packaging 
‘Be di Pa sf; © MISSILE SYSTEMS DIVISION « 
a De- ci 41¢ Continued expansion of Raytheon’s Missile Systems Division has created long range opportunities 


for experienced engineers. This Division is engaged in all phases of missile development from 


located in Southern California, spe- weee programs through design, development and flight testing to production. Prime contracts for 
missile systems involve overall responsibility for system design including airframe, guidance, 


cializes in sonar, airborne radar and motor and auxiliary equipment. This Division is located 20 miles from Boston, offering a choice of 
telemetering (both airborne and in- urban or country living, excellent recreational facilities and proxim'ty to Boston's educational and 
entertainment advantages 

dustrial). We have excellent positions 

open at all levels in these fields. The 

work is directly associated with our 

long range projects and you are as- GENERAL INFORMATION 

sured of permanent, well-paid work in Salory and advancement commensurate with ability. Liberal vacation, sick leave, group life and 


the very heart of Southern California. health insurance and a worthwhile pension system, Tuition support plan for engineering courses 
Relocation expenses paid. Write, giving details on experience to G. P. O'Neil. A mutually cor 


venient time for interview will be arranged 


tronic design or applications engineering 


Familiarity with military specifications and 


LET US SEND YOU COMPLETE INFOR- 
MATION. PLEASE FILL IN THE COUPON 
OR WRITE US NOW. 


PACIFIC DIVISION 


“Bendix Aviation Corporation 
NORTH HOLLYWOOD. CALIF 


MISSILE SYSTEMS DIVISION - BEDFORD, MASS 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS - PHYSICISTS 
* 


HERE’S A TO DREAM IN 


> hy ‘ 


\ ¥ 


, 


~ 


le A MAN’‘S CASTLE 

_ New wo... consists of even more than 

86,000 Sq. Ft. oi his home and family. Yes, it 
LABORATORY ADDITION ~ includes even the arena of his profes- 
panninlidiah A. sional life — the place where he can best 

Ideas are born here at the tap the wellsprings of his ingenuity and 
Burroughs Research Center. So 


many, $0 fast, that it has been y 


4 
necessary to erect the new lere at Burroughs new multi-million dollar research 
CCeSSE , , iat . ‘ 
86,000 Sg. Ft. Laboratory Z facilities we sense completely these sturdy motivations 


imagination. 


Addition pictured above to of the engineers of the 20th Century. For nearly 75 years 
guarantee an uninterrupted / Burroughs has pioneered in the development and design 
continuity in the planned ex- y of advanced equipment to aid business, government, science 
pansion of our activities for 


industry and government. 


and the military. But, never before have so many arresting 
challenges been cast before us as in the creation and develop- 
ment of ideas for new machinery to meet the needs of the 
electronic age. 


We take pride in this leadership...won't you share it with us? 


OUR MAJOR ACTIVITY is presently in the fields of Computers, Solid 
State Techniques, Data Processing and Transmission, Automation and 


PERSONNEL GAINS SINCE JAN. 1, 1955 


Process Control, offering truly challenging opportunities for 
\ experienced men or recent graduates to work on — 


e GUIDED MISSILES HIGH SPEED MECHANISMS 
e TRANSISTORS MAGNETIC AMPLIFIERS 
e TELEMETERING DIGITAL & ANALOG COMPUTERS 
e ELECTRONIC PAPER HANDLING DEVICES 


PACKAGING ... And Allied Products 


5 urrouchs rears 


CORPORATION Write or Telephone To 


RESEARCH CENTER mM. E. JENKINS 
PAOLI, PA., ON PHILADELPHIA‘’S MAIN LINE For A Personal Interview 
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EMPLOYMENT OPPORTUNITIES 


Behind RCA’s 1955 record... 
Behind RCA’s 1956 opportunities... 
Stand these RCA Te eli icels Mog vio) 


SALARIES.At RCA, engineering salaries aver- 
age measurably higher than those of other 
companies in the field. Intermediate engineers 
range from $5000 to $8500, senior engineers 
from $8500 to $15,000. Staff and supervisory 
salaries open 


INDIVIDUAL RECOGNITION RCA organizes 
engineering activities into groups small enough 
to allow broadest scope for your individual 
accomplishment. The average group has just 
11 engineers. Yet, in all activities, you 
backed by the entire facilities and engineering 
resources of RCA 


LOCALITIES—-At Camden or Moorestown, you 
enjoy the educational advantages of Greater 
Philadelphia, with moderate-cost living in pleas- 
ant suburban communities. Waltham offers 
at-home opportunity for New England engi- 
neers. Los Angeles, ideal West Coast location. 


are 


Pas 


” 


a 


Harrison lies next to Greater New York. Lan- 
caster and Findlay have small-city advantages. 


ADVANCEMENT Regular, objective appraisal 
of your work speeds your promotion. Profes- 
sional and financial progress is just as sure as 
your achievements make it 


PROFESSIONAL STATUS RCA world leader- 
ship in electronics is based on the abilities of 
exceptional men on every organizational level 
Many have widely known engineering and 
scientific reputations. You work in day-by-day 
association with these leaders. 


BENEFITS—There’s a complete program at RCA 
A very liberal Tuition Refund Plan. Company- 
paid life, sickness and accident, hospital-surgica 
insurance for you and your family. Modern 
retirement plan. Relocation assistance, sugges 
tion and patent awards 


January, 1956 





ELECTRONICS 


EMPLOYMENT OPPORTUNITIES 


OVER 600 EXPERIENCED ENGINEERS 
1955 AND SCIENTISTS* CHOSE RCA SYSTEMS, 
DESIGN OR DEVELOPMENT CAREERS 


NEW SYSTEMS, DESIGN AND DEVELOPMENT 
1956 POSITIONS AT RCA OPEN HIGH-LEVEL 


OPPORTUNITY FOR YOU! 


*Plus hundreds of field 
service, recent graduates 
and other engineers 


TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 


Chemistry 
Electrical Mechanical § Ceramics 
Engineers Engineers > Glass Technology 

Metallurgy 


2-3 [4-15 


FIELDS OF ENGINEERING ACTIVITY 


SYSTEMS 


Integration of theory, equipments and environment 


to create and optimize major electronic concepts.) 


AIRBORNE FIRE CONTROL 
DIGITAL DATA HANDLING DEVICES 


MISSILE ELECTRONICS + RADAR 
INERTIAL NAVIGATION 





COMMUNICATIONS 


DESIGN « DEVELOPMENT 


KINESCOPES (B & W and COLOR), OSCILLOSCOPES—Electron 
Optics—Instrumental Analysis—Solid States (Phosphors, High Tempera- 
__vre Phenomena, Photosensitive Materials and Gloss to Metal Seoling) 
RECEIVING TUBES— Tube Design—Test and Application Engineering — 
Chemical and Physical Development—Methods and Process Engineering 
—Advanced Development Se 
_ SEMI-CONDUCTORS—Transistors—Semi-Conductor Devices—Materials— 
MICROWAVE TUBES—Tube Development and Manufacture (Traveling 
Wave—Backward Wave) ee ee ah nate 
GAS, POWER AND PHOTO TUBES—Photosensitive Devices—Glass 
to Metal Sealing 
AVIATION ELECTRONICS— Rador—Computers—Servo Mechanisms 
Shock and Vibration—Circuitry—Remote Control—Heat Transfer 
Sub-Miniaturization—Aytomatic Flight—Design for Automation—Tran 
sistorization 














COMPUTERS— Systems— Advanced Development— Circuitry — Assembly 
Design—Mechanisms— Programming 


RADAR — Circuitry—Antenna Design—Servo Systems—Geor Trains 
Intricate Mechanisms— Fire Control 


COMMUNICATIONS — Microwave — Aviation — Specialized Military 
See En ee oar 
RADIO SYSTEMS—HF-VHF—Microwave—Propagation Analysis— 
Telephone, Telegraph Terminal Equipment 
MISSILE ELECTRONICS— Systems Planning and Design—Rador—Fire 
Control— Shock Problems— Servo Mechanisms 
COMPONENTS—Transformers—Coils—TV Deflection Yokes (Color or 
Monochrome)— Resistors 














MACHINE DESIGN 
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Mechanical and Electrical—Automatic or Semi-Automatic Machines 


Locations: 6—Camden, N.J. H—Harrison NJ t—International Div L—Lancaster, Pa. M—Moorestown, N.) W—Waltham, Mass. X—Los Angeles. Calif. 2—Findiay, Ohio 


Modern benefits program Liberal relocation assistance. Mr. John R. Weld, Employment Manager 


Please send resume of education and experience, with \ocation preferred, to Dept. A-15A, Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N.Y 


RADIO CORPORATION of AMERICA 


opyright 1955 Radio Corporation of America 
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EMPLOYMENT OPPORTUNITIES 


SYLVANIA’S 


CALIFORNIA RESEARCH LABORATORY 


(San Francisco Bay Area—Neor Palo Alto) 


Needs experienced creative engineers for a long 


range research and development program in micro- 


wave electronic systems and components. Also needs 
experts in design and custom packaging of 
specialized electronic communications equipment. 


We have specific openings for 
ENGINEERING SPECIALISTS and SENIOR ENGINEERS in: 


SYSTEMS ANALYSIS For weapons systems planning, 
operational analysis and data handling problems. 
MICROWAVE ANTENNAS For investigation of new con- 


cepts in polarization and pattern control, direction find- 
ing and multi-function radiators. 


MICROWAVE CIRCUITS For advancements in synthesis 
of filters, broadband mixers, power dividers, etc., in- 


volving modern techniques of stripline, ridge guide and 
periodic structures. 


TRANSMITTER DEVELOPMENT For research and devel- 


opment involving microwaves and pulse techniques. 


FIELD ENGINEERING For advanced engineering field 


tests of prototype equipment. 


COMMUNICATIONS SYSTEMS For design and develop- 


ment of complex communications systems. 


Sylvania offers the finest facilities and 
equipment available. We also provide 


financial support for advanced education, 
as well as a liberal insurance, pension 


Please send and medical program. 


complete resume to 
JOHN C. RICHARDS 
Electronic 

Defense 

Laboratory 


Box 205 
Mountain View, 


California 


Our Laboratory is located 5 miles 


from Palo Alto in the San Francisco Bay 
area, close to excellent schools and 


universities, unexcelled living conditions, 
ideal climate and ample housing. 


RELOCATION EXPENSES PAID 


ELECTRONIC | DEFENSE LABORATORY 
yy 


SYLVANIA 


SYLVANIA ELECTRIC PRODUCTS INC. 


All inquiries 
will be answered 
within two weeks 


ENGINEERS 
Honeywell 


“First in Controls” 
OFFERS EXCELLENT 
OPPORTUNITIES IN 


RESEARCH 


including analysis of electronic con- 
hols and control systems, using control 
theory and analog testis. Variety of other 
applied research activities. 


DEVELOPMENT 


of electronic and electromechanical 
devices for detection and control of all 


types of industrial process variables, 
development and design of complex 
industrial instrumentation systems, data 
reduction and data handling systems. 
development of pneumatic and me- 
chanical devices for. flow measurement 
and control and other small electrome- 


chanical controls and recording instru- 
ments. 


APPLICATION 


personal contact with customers, de 
termining exact needs 


for custom-built 
devices or systems, 


determine teasibility 
of manufacturing special products by es- 


timating engineering time necessary, etc. 


Excellent Opportunities 
FOR MEN WITH 


1.—A degree in E.E., MLE. or 
Physics 


2.—From | to 7 yrs’ experience 


in instrumentation or simi- 
lar fields 


3.—Group or Project Leader Po- 
tential 


Send a confidential resume of your 


qualifications for consideration in the 
area of your interest. 


HONEYWELL 


BROWN INSTRUMENTS 


Wayne & Windrim Avenues 
Philadelphia 44, Pa. 
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EMPLOYMENT OPPORTUNITIES 


“Gendi” OFFERS 
SENIOR ENGINEERING JOBS 


WELL WORTH LOOKING INTO... 


Senior Engineer 


TEST EQUIPMENT 
DESIGN 


7-10 years experience in develop 
ment and design of electronic 


test equipment for complete DESIGN 
systems involving microwave and 


pulse techniques, adaptation of er) 
commercial instruments to special 
applications, preparation of pro 
posals and the actual product 
design of electronic and electro 
mechanical devices. Familiarity tronic package design. 
with problems of maintenance 
helpful. Supervisory experience 
and ability required. 


Senior Engineer 


SYSTEMS 
PROJECT 


ENGINEER 


———— ee —————__ 


6-10 years experience in 6-10 years experience in 


missile or radar electronic missile or aircraft elec- 


system development. 
Ability to direct systems Familiarity with vibration 


engineering at the pro- and other environmental 


ject level. problems essential 


Here are three especially attractive job op- 
portunities for engineers who want to get 
on the ground floor in the important, in- 
teresting, and challenging phase of a new 
industry —guided missiles. 

Qualified men are given real job responsi- 
bilities with Bendix and grow with the de- 
velopment of what is not only the nation’s 
most important weapon system, but a projec t 


that will undoubtedly lead to new and im- 


23 OTHER ENGINEERING POSITIONS! 


Bendix also offers unusual job opportunities 
for assistant engineers, junior engineers, 
and technicians, as well as a score of other 
assignments. A 30-page book describing in 
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detail every phase of our guided missile oper- 
ation will be sent to you on request. If you are 
interested in guided missiles, this book is 
bound to interest you. Write for it today. 


portant long-range commercial application. 

At Bendix you will be associated with top 
missile authorities and have at your command 
unexcelled engineering and manufacturing 
facilities. Salaries for these top jobs and other 
opportunities are open for discussion. Write 
today to: Mr. W. L. Webb, General Manager, 
Missile Section, Bendix Products Division, 
North 


Bendix Aviation Corporation, 401 


Bendix Drive, South Bend, Ind. 


neil 
PUTURE, 
“te 
7 





EMPLOYMENT OPPORTUNITIES 


This i 
“headquarters” 
Government 


SION, 


Corporation. 


s the Evendale Plant, 
of the Crosley 
Products Divi 
Manufacturing 


AVCO 
Located in 


Evendale, a Northern suburb 
of Cincinnati, this plant has 
every facility for long range 


researc 


hb and development 


programs, 


ENGINEER REQUIREMENTS 


(IN PERCENT) 


+2212 


1955 


1960 


Our continuing expansion program 
means that highly creative oppor- 
tunities are now available to 
Electronic, Electrical, Aeronautical 
and Mechanical Engineers, Physi- 
cists and Mathematicians. Crosley 
offers you a chance to achieve 
individual recognition in a success- 
ful growing organization. 


Crosley’s Engineering Staff is 
engaged in the design and develop- 
ment of a selected diversity of 
defense equipments. There are 
openings at all levels of Research, 
Advanced Development and Pro- 
duct Engineering for individuals 
experienced with any of the 
following: Guided Missiles, Air 
Navigation, Radar Systems, Com- 
munications, Gyros, Magnetic Am- 
plifiers, Servos, Computors, UHF, 
VHF, Printed Circuitry, Transis- 
tors, Circuit Design, Fire Control 
Systems, Infra-Red Radiation, De- 
tection Nucleonics and Human 
Engineering. 


Address your resume to: 


Director of Engineering 
Government Products, Dept. F 


/ 


© ee > ce nee re 0 es 


ee ee Ne ee Oe ene = 


to all 
electronic engineers 


who are tired 


i RRS 
' SNEED 
’ eee 


of being fenced in 


@ THE FIELD OF ELEC- 
TRONICS knows no horizon. 
sut many electronic organiza- 
tions create horizons of their 
own that tend to curb the ef- 
forts of the creative engineer. 

There are no such artificial 
barriers here at Electronic 
Engineering Company of Cali- 
fornia. Instead, you will find 
that every member of our ex- 
perienced staff of engineers is 
encouraged to think boldly and 
is freed from procedural red 
tape so that he can devote full 
time to creative engineering. 

If you are a qualified elec- 
tronic engineer who is tired of 
being hampered by procedural! 
barriers, we of Electronic En- 
gineering Company would like 
you to join us. The wide vari- 
ety of electronic projects that 
form our increasing backlog 
will give you a chance to ex- 
ercise your versatility in an 
atmosphere of enthusiastic 
cooperation. 


you'll find no fences here! 


Crosle DIVISION 
VC Ouanvencroane CORPORATION 


2630 Glendale-Milford Road 
EVENDALE, CINCINNATI 15, OHIO 


Send a resume of your background to Bob Lander 


Electronic Engineering Company 
of California 
180 SOUTH ALVARADO STREET 


| \ } LOS ANGELES 57, CALIFORNIA 
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EMPLOYMENT OPPORTUNITIES 


Desi 


evelopment 


Engineers seeking a creative future will 
find in the range of projects underway at 
Goodyear Aircraft a versatility unmatched 
in scope anywhere else in the aeronautics 
industry. 


As a valued member of the nation’s air 
team, Goodyear Aircraft is delivering vital 
components to virtually every manufac- 
turer in the industry—electronic equipment, 
guidance for missiles, booster cases, radar 
structures, airframe members, cockpit can- 
opies, reinforced structural plastic products 
for many industries—and is the prime con- 
tractor of airships. 


Successes in these fields are propelled by the 
forceful creative thinking which has made 
Goodyear a great place to work. Whatever 
your field may be, you'll find opportunity 
at Goodyear Aircraft. 


The scope is unlimited—the ceiling’s unlim- 
ited. Why not write for an application form, 
or send a complete resumé to: C. G. Jones, 
Personne! Department, Goodyear Aircraft 
Corporation, Akron 15, Ohio. Plants in 
Akron and Litchfield Park, Arizona. 


Tey ve doing big thin IS al 
 GOODFYEAR AIRCRAFT 


THE TEAM TO TEAM WITH in AERONAUTICS 
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EMPLOYMENT OPPORTUNITIES 


HERE'S A CHANCE FOR 
A REAL CHANGE -.- - - 


. 


4 


4 


Right Yow there oe some fing 


career positions open in the ever expanding elec: 
tronics industry. Why not write us and weigh the 
. advantages of working with a leader in the field —% 
‘ ‘ 7 
; 4 


jAdmiral ’ 
Corporation 


4 


/ 
‘ 


/ 
Jour Opportunity may be listed below if you 
have background or interest in these fields: k 


zy 


7 
2 
I 


RADAR — MILITARY AND COMMERCIAL 


Gun laying, IFF and beacons, navigational aids, air traffic control, video 
processing and distribution systems. 


TELEVISION — MILITARY AND COMMERCIAL 


Mobile TV systems, cameras, complete systems including RF front ends, 
IF amplifiers and RF cavities in the UHF region 

Household TV section requires engineers at all levels who are capable 
of offering original ideas of values in highly competitive field, mono 
chrome and color 


RADIO — MILITARY AND COMMERCIAL ; 


Airborne and ground communication systems at HF, VHF and UHF level 
Domestic and export receivers, HI Fl and phonographs 


TRANSISTORS 


Development group being augmented to explore all phases of transistor 
application 


he) Se 


Research in, and analysis of, high level nuclear radiation effects on 
electronic components. This concerns original investigations at reactor 
levels. 


TECHNICAL WRITERS 


To organize, write and edit instruction books, operating and maintenance 
manuals for electronic equipment. Experience preferred, but will con 
sider qualitied trainees. 


Admiral engineers know the satisfaction of creative work that gives them 
the opportunity to explore and expand new techniques in their field 


@ Let's discuss our mutual interests. 


Send complete resume to: Mr. Walter A. Wecker, Personnel Division 


3800 W. Cortland St 
Chicago 47 


Admiral Corporation 


Terr | 


| 4 
} ENGINEERS 


a 


t 
Z 


% 


EMME OLED 


ELECTRONIC 


Research & Development : 
Physicists—Engineers | 
(SENIORS) 


vA 
eo 
4 


¢ Experienced in research and development Le 


@% of various radar systems including: bea 
% cons, missile guidance and counter meas 


ures. Advanced training in applied math- 7 
ematics, noise theory and probability @ 
2 analysis desirable. EE degree or equivalent © 
required. # 


TECHNICAL 
WRITERS 


DESIGN ENGINEERS | 


% tience in one of the following: 


Must have EE degree with 3-5 years expe- / 


Flight Simulators 

Analog Computers 

Radar & Sonar Trainers 

Radar Guidance & Fire Control Systems 
Redesign, Modification & Testing of 
Radar & Electronic Systems 

Electronic Installation & Maintenance 


SSS RWPRV 


“COMMUNICATIONS © 
EQUIPMENT DESIGNERS 


Microwave Components 6 Circuits 
Signal Generators 

Microwave Test Equipment 

Video Test Equipment 


“COMPUTER DESIGNERS 


DC Analog Circuit Design 
Digital & Analog Systems 
Applications 

Instrumentation & Evaluation 


‘AERODYNAMICISTS _ 


Jet Engine Instrumentation res 
Flight Instrument Evaluation 8 
Flight Simulator Systems 


é (*) Other challenging openings in the fields 


@ ol: 
3 ematics, 


Human Engineering, Psychology, Math 
Missile Guidance Systems and 
Low-Frequency vibration studies. 


Salary and advancement commensurate 
* with ability; liberal vacation, sick leave, 
2 9 paid holidays, group life, sickness, ac 


| cident insurance plans, and a worth 


: while pension system. 


INTERVIEWS 


IN YOUR AREA 
BY APPOINTMENT 


STAVID 


Engineering, Inc. 


US. Highway 22, 
Plainfield, N. J. 


Watchung, P.O. 
Plainfield 7-1600 


An employment advertisement in this 
EMPLOYMENT OPPORTUNITIES section 
will help you find the engineers you need 
It’s an inexpensive, time saving method 
of selecting competent personnel for 
every engineering job in the electronic 
field 
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EMPLOYMENT OPPORTUNITIES 


= aes s 


“AIRBORNE COM comm 


i 
AOE csuoweaon Ss 
UTA RAD 
Re \| 
Expand the horizon of af futhte 4 Bendix asin leader & pioneer in the elec- 
tronics field, one that hap nero lee, shrérety and reaburce’s to stay out front during 
the competitive days " SE Your parts, EASY! EG phoney, write... or send usa 
post card. Simply stat yougrnin afttress an pirbiie number, your education and 
experience. We'll carry the Batt iri there! yr Hi in sae confidence, and 


seme \ 1B \\ 


~ Ty 
Address: Mr. L. H. nage | 


Dept. J 

Bendix Radio 
Baltimore 4, Md. 
Phone: VAlley 3-2200 


cere rrrre 


DIVISION OF 
BENDIX AVIATION 
CORPORATION 


Baltimore 4, Maryland 
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EMPLOYMENT OPPORTUNITIES 


Raytheon’s new Wayland Laboratory is devoted to the design and 
development of high quality electronic equipment. It is located 
in the heart of a delightful rural residential area, yet it is only 17 
miles from the center of Boston with all the advantages of a 
metropolitan area. 


Positions are available for 


Engineers and Physicists 


for the Systems Analysis and Design of Radar, Com- 
munications and Countermeasures equipment. 


For further details, send your name and address to 
Mr. E. L. WILLIAMS at: 


RAYTHEON MANUFACTURING COMPANY 


Wayland Laboratory 
Wayland, Massachusetts 


* No resume required—we will send you a brief form which can 
be completed in just a few minutes. 


DEVELOPMENT 
ENGINEERS 


PROJECT 
SENIOR 
INTERMEDIATE 


* Antenna & Microwave Sys- 
tems & Components 

* Pulse & Radar Circuitry 

* Telemetering Systems 

* Communications 

* Navigational Systems 


TAKE A STEP TOWARD THE 
FUTURE WITH 


the progressive and well estab- 
lished Maryland Electronic Man- 
ufacturing Corporation. 

We've grown to now number 
more than 300 employees .. . 
steady growth, too, with never a 
layoff. Because MEMCO is an 
engineering-managed organiza- 
tion we feel that we offer an 
exceptional atmosphere for per- 
sonal growth, with real opportu- 
nity for your recognition and 
advancement. 


val'tiadce  6MEMCO 


—Modern, complete and self- 
sufficient engineering and 
production facilities in sub- 
urban College Park, Md. 6 
miles from Washington, D. C. 

—Attractive salaries and profit 
sharing plan. 

—Aid and encouragement in the 
presentation of technical 
papers plus the educational 
opportunities at 4 nearby 
universities. 

—Suburban living with fine 
schools and housing plus the 
cultural advantages of the 
nation’s capitol. 

—A real challenge for imagina- 
tive and energetic engineering 
talent. 


For interview please write 
Mr. J. E. Richardson 


MARYLAND 
ELECTRONIC 


Manufacturing Corporation 


5009 Calvert Road 
College Park, Maryland 
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EMPLOYMENT OPPORTUNITIES 


LOW TEMPERATURE SPIN RESONANCE 


ENGINEERS, PHYSICISTS, CHEMISTS 


Zenith wants to talk to you about: 


Solid State Physics 

Transistors 

Circuits for Color & Monochrome Television and Radio 
New Types of Vacuum Tubes 

Radio & TV Receiver Design 

Subscription TV (Phonevision) 

Ceramic Engineering (High Dielectric, Piezoelectric) 
Patents 


industrial Engineering (Automation) 


Modern Air-Conditioned Laboratories 

Attractive Profit Sharing and Insurance Plans 

Outer Chicago Location with Opportunity for Suburban Living 
and Graduate Study 

Non-Classified Work—Publication Encouraged 


Since 1919 Zenith has manufactured radios for home use and is one 
of the country’s oldest companies continuously in this field. It is today 
a leading manufacturer of quality television sets and hearing aids. 
Continuity of management, a record of pioneer technical developments 
and a reputation for quality products are important factors for you to 
consider. Zenith’s consistent, steady growth and unusually low engi- 
neering turnover rate indicate a desirable combination of opportunity 
and stability 


For an appointment, write to 


G. E. GUSTAFSON 
a Vice President, Engineering 
cs .. 


snith Radio Corporation 


. \ 6001 Dickens Avenue, Chic ago 39, Illinois 


EMIT 


w 


RADIO CORPORATION 


‘tyr 


=i 


z. 


< 


ELEVISION RECEIVER DESIGN 
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EMPLOYMENT OPPORTUNITIES 


1954 


SYLVANIA grows 33% faster 
than electronics industry 


ELECTRONICS INDUSTRY = 


million billion 


s 


ENGINEERS 


Your Future 
Lies with a 
GROWTH 
Firm ina 
GROWTH 
Industry 


You can move up fastest and most securely with a firm that grows 
...in an industry that grows, 


Projected growth of the electronics industry is more than double 
for the next ten years. Past indications prove that your best 


chance for a career is with Sylvania...in the past eight years 


Sylvania has grown 34% faster than the electronics industry of 


which it is a part 


Join Sylvania now and grow with it. 


WALTHAM Engineering 


Majors in E.E., M.E., Math, 


Physics. Research & Development 


experience in 


Countermeasures 
Systems Analysis 
Transistor Applications 
Noise Studies 
Antenna Res. & Dev. 
Systems Development 
Mechanical Design 
Miniaturization 
Digital Computer 
Circuits & Systems 
Circuit Designs 
Shock & Vibration 
Technical Writing 
Missile Analysis 
_Missile Systems Laboratory 
Radar Research & Development 
Missile Guidance & Ground 
Equipment Analysis 


Systems Evaluation Operations 
Research 


BUFFALO Engineering 


Majors in E.E., Math or Physics 
Experience in Advanced 
Development and Product Design 


Information Theory 
Advanced Circuit Design 
VHF-UHF Systems Design 
& Evaluation 
Logical Circuit Design 
Mathematical Analysis for 
Numerical Computation 
Pulse Techniques 
Dota Processing Devices 
Components & their Applications 
Magnetic Amplifier Techniques 
Servo Techniques & Applications 
Digital Computer Design 
Control Circuits & Devices 


INTERVIEW & RELOCATION EXPENSES 


WILL BE PAID BY SYLVANIA 


Sylvenia provides financial support for 
advonced education as well os liberal in 


surance, pension ond medical programs 


Please forward resume to: Professional Placement Supervisor 


Thomas A. Tierney | Randall A. Kenyon 
100 First Ave. | 175 Great Arrow Ave. 
Waltham, Mass. | Buffalo 7, N.Y. 


Your inquiries will be answered within 2 weeks 


¥ SYLVANIA ¥ 


BSYLVANIA ELECTRIC PRODUCTS INC 


APPLIED 
INFORMATION 
THEORY 
SPECIALIST 


For Practical Application 
of Concepts 


An unusual opportunity to apply 
this relatively new specialty to 
the practical problems encoun 
tered in complex electronic sys 
tems. At the General Electri 
Advanced Electronic Center at 
Cornell University, you'll find a 
stimulating technical atmosphere 


To qualify, you should have a 
Ph.D. in EE or Physics, (although 
an M.S. or B.S. plus experience 
might be acceptable). You'll need 
a thorough understanding of the 
theories involved in random proc 
esses, modulation-demodulation 
microwave and _ servo-mecha 
nisms, plus practical experience 


Please address inquiries to: 


Dr. Paul Doigan 


Advanced Degree Personnel 


GE Advanced Electronics Center 


GENERAL @® ELECTRIC 


at Cornell Univers 
Ithaca, New York 


PRPS 


Executives and Engineers 
deserving higher salary 


now can completely, confidential 
ly make arrangements for better 
positions through our unique Job 
Improvement Service. We have 
close contact with leading manu- 
facturing and research firms in 
all sections of the country. 


Here’s what you do. Send us 
your name, title, company and 
home address. We will forward 
to your home brief forms which 
you fill out and return. We com 
pare your experience and desires 
with our file of specific job open- 
ings. You make the decision. No 
obligation to you, no cost what 
soever. Our clients pay us to find 
you. Find out what you’re really 
worth—today. Write, phone or 
wire, 


= 


Management and 

Recruitment Consultants 

Oliver P. Bardes, President 

441 First National Bank Building 
Cincinnati 2, Ohio 


DECISION INC. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


Live and work 


in Bonida 


RADIATION, Inc. has many out- 
standing opportunities for quali- 

fied electronic, mechanical, nu- 
clear and aeronautical engineers...“ » 
in the fields of elécteoriits;-avi- ’ 
onics, and instrumentation. Here 

is your chance to join a dynamic, 
expanding organization which of- 

fers excellent working and living 
conditions, professional recogni- 
tion, and extensive employee ben- 

efits, 


er eS 


aed 


RADIATION, Inc. is a research 
and development corporation 
with a leading part in many of 
today’s outstanding advances in 
electronics... 


@ Aircraft Positioning Development 
@ Special Weapons Instrumentation 
@ Solid-State Circuit Development 

@ Analog-to-Digital Conversion 

® Missile Checkout Equipment 
@ Special Radar Developments 

@ Aircraft Instrumentation 

@ Digital Data Recording 

@ Pulse Code Telemetry 

@ Low-Level Switching 

@ FM-FM Telemetry 
® Aircraft Guidance 


Address your inquiry to: 


Ralph L. Bickford 
Director of Personnel 
Radiation, Inc. 
Melbourne, Fla, 


RADIATION 


Electronics Avionics instrumentation 
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ork of the engineering depart- 
ment is accomplished by small 
flexible groups, each assigned to 
a specific phase of a project 
These groups generally include 
engineers with both highly spe- 
cialized and comprehensive back- 
grounds. Such a system provides 
freedom, professional growth and 
recognition for the individual, 
encourages initiative. Unus- 

| opportunities are here for the 
petent engineer to continue 

$ professional career with maxi- 
um advantage. Openings pres- 
tly exist ranging from junior 
Mgineer to section head. Salaries 
d assignments are equably 
msed on experience and back- 
round. You are invited to sub- 
it your qualifications with the 
urance of prompt and careful 


ida has much to offer you and 
thildren: freedom from snow 
cold and all the inconvenien- 
cesithat go with it... good 
sch@éls and housing .. . year- 
outdoor recreation includ- 
ke and ocean beaches, boat- 
’ fishing, and picnicking. In 
, Florida is a wonderful place 
ive and you can enjoy it with 
additional satisfaction of 
nowing your husband has a 
place to work where his ability 
is recognized and he has unlim- 
ited opportunity for growth and 
advancement. We would be hap- 
py to talk it over with you when 
your husband is interviewed. 





EMPLOYMENT OPPORTUNITIES 


ansessearjemataneypensneoieesnanpnajsiinignmennaningueeneimeapenatnpnenetss | 


CHALLENGING CAREERS AT RAYTHEON 


How to make performance pay 


Measuring the impedance match of a backward wave oscillator, newest 
member of the Raytheon microwave tube family. Tube shown is an efficient 
high power oscillator, electronically tunable over wide frequency range, and 
insensitive to load conditions 


As a result of Raytheon’s microwave tube development program, 
tubes now in production include klystrons with wave lengths 
approaching 0.1 cm and magnetrons with power levels of 5 mega- 
watts. These achievements are typical of the long-range program 
that has made Raytheon the world’s largest manufacturer of 
magnetrons and klystrons. 


When you join Raytheon you work in an atmosphere of progress. 
Openings now for engineers, scientists in many areas including: 


microwave tubes + special purpose tubes + guided missiles 
transistors + diodes + receiving tubes + TV receivers + radar 
metallurgy + ceramics + communications + cathode ray tubes 
sonar + servomechanisms « solid state physics « field engineering 


Join a team where performance pays off. Please address inquiries 
to L. B. Landall, Professional Personnel Section. 


“ ' oa/* 
‘ dA. 4) 
«\ ” a 


RAYTHEON MANUFACTURING COMPANY 
190 Willow St., Waltham 54, Mass. 


Plants aiso located in California and Iilinois 





ELECTRICAL 


AND 


MECHANICAL 
ENGINEERS 


Motorola Research Laboratories, located 
in the healthful climate of Arizona’s Val- 
ley of the Sun, has several openings for 
engineers experienced in the following: 


Electronic circuit design and devel- 
opment for missile guidance, radar 
and VHF communications. 


Mechanical design of missile-borne 
and vehicular electronic equipment. 


Microwave antenna and wave guide 
design. 


Transistor circuit development. 


Engineers desired who have B.S. degrees 
or above and at least two years direct 
experience. Free health, life and acci- 
dent insurance. Free hospitalization plan. 
Profit sharing. Paid holidays. Sick leave, 
vacations Ideal working conditions. 
Plenty of housing, reasonably priced. Ex- 
cellent schools. Exceptionally mild and 
dry winter climate 


WRITE: 


J. A. Chambers, Manager 
Motorola Research Laboratory 
3102 North 56th Street 
Phoenix, Arizona 


ELECTRICAL AND ELECTRONIC 
ENGINEERS 


We have several outstanding opportuni- 
ties for recent graduates and experienced 
men in electrical engineering for interest- 
ing research and development programs 
in the following areas 


Computer Development 
Radio and Radar 
Electronic Instrumentation 


Electric Machines, Components, 
Measurements 


Magnetic Recording 
These are permanent positions offering 
attractive salaries and excellent oppor- 


tunities for tuition-free graduate study. 
Please write: 


Personnel Manager 


ARMOUR RESEARCH FOUNDATION 


of Illinois Institute of Technology 
10 West 35th St. 
Chicago 16, Illinois 


Wiis 


Answering Advertisements 
L LEASI 


not send original letters, 

r photograph We cannot be 

for their return, Please send 

or carbon copies, Electronics 
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EMPLOYMENT OPPORTUNITIES 


ELECTRONIC ENG. 
MECHANICAL ENG. 


LARGE Company... 
Stability & 
Security 


SMALL Division... 


Recognition & 
Responsibility 


Bendix Vork offers both! 


As a young, expanding Division of 

Bendiz Aviation Corporation, Bendix 

York is adding key personne! RIGHT 

NOW!. It's your chance to get 

specific assignments at the peak of 

the art in electronics and microwave ‘ 

development and design. Good salaries, 8 a , ‘ 

all employee benefits, ideal suburban : e CONV AIR-Pomona is engaged in develop- 
> . . . . 

living conditions Openings for Prin- ment, engineering and production of elec- 

cipal, Senior and Junior Electron a : ’ ’ 

Engineers, Mechanical Engincers, | 4 . tronic equipment and complex weapons 


eqns ane systems. The Convair-Pomona engineering 
Address “' H 


} facility is one of the newest and best equip- 

4 ped laboratories in the country. The work 

Cs/IC/ in progress, backed by Convair’s outstand- 
A ‘ i 


ing record of achievement, offers excellent 
AVIATION CORPORATIO . opportunities for recent graduates and ex- 
perienced engineers in the following fields: 


ee DIVISION ; f ELECTRONICS 
EF ~ ) = “ DYNAMICS 
York, Penna. Yor 2 “A ’ AERODYNAMICS 
ry THERMODYNAMICS 
OPERATIONS RESEARCH 


THE UNIVERSITY of MICHIGAN E HYDRAULICS 


MECHANICAL DESIGN 
ABORAT N 
ENGINEERS and : | LABORATORY TEST ENGINEERING 


SCI ENTISTS Generous travel allowance to engineers who 


Unusual opportunities for outstanding are accepted. 


and experienced men are available at e : : : : 
The University of Michigan's Willow For further information on Convair and its 


Run Laboratories. Research Engineers f fields of interest, write at once, enclosing a 
and Physicists with advanced degrees ye m complete resume to: s 
aud/or experience in the fields of: . Employment Department 3-G 





DIGITAL COMPUTER @ LOGICAL DE- 
SIGN @ INFRARED @ ACOUSTICS @ /*. 

DIGITAL COMPUTER PROGRAMMING oP or * ENGINEERING 
ELECTROMAGNETIC THEORY @ COM } BROCHURE 
MUNICATIONS CIRCUIT DESIGN e 

COMPONENT DEVELOPMENT @ RADAR TO QUALIFIED 
@ OPTICS ENGINEERING @ SYSTEMS APPLICANTS 


DESIGN 


Salary commensurate with training and 
experience Excellent working condi- 
tions. Liberal vacation policy along 
with other fringe benefit Unusual 
opportunity to carry on University 
graduate studies while working full 
time. Moving expenses paid J 
Citizenship required 


Write, giving details of education 


and experience, to , V aA { R 


A. J. Procassini 
The University of Michigan A DIVISION OF GENERAL OYNAMICS CORPORATION 


Willow Run Laboratories POMONA, CALIFORNIA 
Ypsilanti, Michigan 
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EMPLOYMENT OPPORTUNITIES 


Project 


ma | ENGINEER 
N/V e | Deter and decstepmene of eo- 


chanical or  electro-mechanical 
mechanisms in the field of ammu- 


is enc raged and prized nition. Projectiles, fuses, training 
- | devices, weapons systems. M.E. or 
Physicist, 5-10 years experience 
Advanced degree preferred. Enjoy 
advantages of Connecticut living 


Reply 
Employment Manager 


WINCHESTER - WESTERN DIVISION 


OLIN MATHIESON CHEMICAL 
CORPORATION 


P.O. Box 906 
NEW HAVEN 4, CONN. 


ARMOUR RESEARCH FOUNDATION is one of the To 
nation’s largest and most progressive research organizations. 

Ihe Foundation was created some twenty years ago to EMPLOYERS 
provide research and development services to industry and 


government. How well it has fulfilled this purpose is reflected who advertise 


in its remarkable growth. for MEN: 


One of the key factors in Armour Research Foundation’s 
success has been engineering and scientific teamwork. Intensive W/ 
HEN there a 


many apt nts for ¢ 
collaboration, utilizing highly skilled and diversified talents, is Hs 


single position it frequently appens that 
focused upon a particular problem to reach a solution. the only letters acknowledged are those 


of the most promising candidates. Others 
The Foundation has been able to gather together an out- 


may not receive any ind at n that thelr 


standing staff because—in addition to encouraging and prizing letters have even been received by a pros- 
pective employer much less given con 
creativity—-it has a competitive pay scale, good insurance and 


sideration These men often become 


pension plans, variety of work, excellent facilities, and oppor- discouraged, will not respond to future 
advertisements, and sometimes question 
tunities for personal and professional advancement. thats boun, O46 charectas 


These also are the reasons why more and more scientists Every advertisement printed in the Bm 


and engineers are looking to Armour Research Foundation ployment Opportunities Sectton te duly 


duthorteed 
as the place to build their careers. Write to the Personnel ; 


. . It will hel to keep our readers inte 
Manager if you are interested in openings as: reece ee nee ees 


ested in this advertising if you will ac 


® : ® ‘ knowledge every application received 
Aeronautical Engineers Electrical Engineers = oe a 
even if you merely return the letters of 


Ceramists Electronic Engineers unsuccessful applicants with, Position 
Chemical Engineers Mathematicians filled, thank you” written or stamped on 
Chemists Mechanical Engineers them 

Structural Engineers Metallurgists We suggest this in a spirit of coopera 
Design Engineers Physicists tion between employers and the men re 


plying to Positions Vacant advertise 


mente 


“Put yourself in the 
other fellow’s place.” 


* 


ARMOUN HESEARCM POUNDATION OF ILLINOIS INSTITUTE OF TECHNOLOGY Classified Advertising Division 


Room 3048 10 W. 35th Street Technology Center Chicago 16, Ill. . sao 
McGraw-Hill Publishing Co., Inc. 
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pa i 
ENGINEER 


MISSILE & WEAPONS 
CONTROL SYSTEMS 


Mia et 


Technical Personnel Dept. 2-50¢ 


ARMA Lyper oat ¢ 
D n American Bosch Arma Corp ° ° Y 
Field, Garden City Wins a Duwore. hurehés 
Long Island, N. Y¥ 


TM 132 tor Q THeore 135,000 al beaele Pre 


COMMUNICATIONS =| 330° Ae ferrite dele 


ENGINEERS and TECHNICIANS 


EXCELLENT SALARIES 
MINIMUM PREREQUISITES 


ENGINEER EE wear 3 3 years 

2 ye technical hool in 
TECHNICIAN 3 communications ‘and 3 
years experience. 
tallation adjustment arc Li 


Require in 
experience 


j es 
Must be willing to travel in Untted States an 
o racaa 


Page Communication Engineers, Inc. 
710 Fourteenth St.,N.W., Washington 5, D.C. 


BTA AA 


ELECTRONICS | 


@ Research—Design 
@ Basic Development 


FIELD TEST ENGINEERS ii | gnc and olka . (ee flawne 
ELECTRONIC ENGINEERS LwrB the Jichricad Cmvvblry mont 
Must be graduate engineers Va FarneccrLh a Zn . Go (2 
oone a ” Fr, ‘ 
fl ne OU erate Of 174 7) ab Tot Wlasynet, Sac. 
miniawrinawtascie ise | We be glad fe dill, 
aad local ae will be J Cand wat aewelil es ane She 
arranged HN pide git fart... 2 bacver ne lirr a 
a ie i and, Like Uhr 20d ar : 
‘ . 4 
DEVENCO, sncorcseres || Abr, Ary fee Laer Lrace v.” 


117 Liberty St—New York, N. Y 


GUAM AA Meck 
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with 4-5 years’ experience 





EMPLOYMENT OPPORTUNITIES 


GENERAL ELECTRIC ? 


Advances in electronics are so rapid at General 
Electric that today’s predictions appear tomorrow 
as equipment bearing the GE symbol 


The opportunities created by the scope and pace 
of the field are increased at General Electric by 
the facilities and range of professional advan 
tages which GE engineers enjoy. 

This means that GE electronics enginee? have 
incentives, satisfactions and rewards that lead 
to accelerated personal development and advance- 


ment in the company. 


ENGINEERS - PHYSICISTS 


Positions available in the follou ing fields: 


Advanced Development, Design, Field Service and Technical Writing 
in connection with 


MILITARY RADIO & RADAR © MULTIFLEX MICROWAVE 
; MOBILE COMMUNICATION © SEMICONDUCTORS @  ELEC- 
Huge antenna used with new radar height-tinder needs a TRONIC COMPONENTS © TELEVISION, TUBES & ANTENNAS 


room all its own above the control center in the radome 
building erected in Arctic climates. Air pressure supports Bachelor's or advanced degree in Electrical or Mechanical Engi 


the rubberized glass fabric radome ‘‘balloon.”’ Entrance to neering, physics, and experience in electronics industry necessary 
the radome is through an air lock chamber 


e fechuical Perwomnet GENERAL Qo ELECTRIC 
Dept. 16-E Technical Personnel ) 


ELECTRONICS PARK, SYRACUSE, N. Y 


FIELD ENGINEERING 
WITH RAYTHEON 


The APPLIED PHYSICS LABORATORY 
of THE JOHNS HOPKINS UNIVERSITY 
offers an exceptional opportunity for 
professional advancement in a well- 
established Laboratory with a reputa- 
tion for the encouragement of individ- 
ual responsibility and self-direction. 


CAN YOU QUALIFY? 


Raytheon needs qualified men who are interested in an extraordinary 
electronics future. Field experience has enabled many of our former field 
engineers to become executives at Raytheon. A real opportunity exists 
now for men who are interested in the following programs: 


MISSILES Air-to-Air Ground-to-Air 


RADARS Search Fire Control Bombing 
Countermeasures 


Our program of 


GUIDED MISSILE 
RESEARCH and DEVELOPMENT 


provides such an opportunity for men 
qualified in 


Design and Analysis of Pulse Circuits 


Microwave Relay Links —- Communications. Research and Development in Rader and 


Microwaves 
Raytheon Manufacturing Company has designed and built complicated 


electronics equipment for the past 30 years. One of the equipments pres- 
ently being manufactured is the world’s most publicized radar-—-The DEW 
LINE RADAR. 


We prefer men with college degrees. However, if you have an extensive 
electronics background we will be glad to consider a 
your application. 


Electronic Packaging 


Development of Telemetering, Data 
Processing, and Special Switching 
Equipment 


Magnetic Amplifier Design & Analysis 


Development and Application of Printed 
Cirevits 


Servomechanisms and Control-System 
Analysis 


Attractive salaries, benefits, and allowances. Do- 
mestic and overseas assignments. 
Please send your resume to 


Excellence 


Professional Staff Appointments 
in Electronics 


SSHSOHSSSSSSSSSESSS EK SHSSSSSSHSSSHSSSSSSESSEECE 
eeeeceeeeseeeeeeeeeeeeeeeeseeeseeeeeeeeeeee 


RAYTHEON MANUFACTURING COMPANY 


Government Service Department 
100 River Street Waltham 54, Massachusetts 


APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


8609 Georgia Avenue 
Silver Spring, Maryland 
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ENGINEER, M.E. 


ADVANCED DESIGN, 
RADAR ANTENNAS 


P-8599, Electronics 
330 W. 42 St., New York 36, N. Y. 


RECEIVER ENGINEERS 
TRANSISTOR CIRCUIT ENGINEERS 
SUBMINIATURE EQUIPMENT ENGINEERS 


Career Opportunities 
With Well Established 
Central Connecticut Firm 


Challenging Projects 
Top Salaries 
Suburban Living 
Repl'es Held in Strict Confidence 


Wire or Phone Collect 
Personnel Mgr. SHerwood 7-274] 


THE ALLEN D. CARDWELL ELECTRONICS 
PRODUCTIONS CORPORATION 


Plainville, Connecticut 


JET PROPULSION LABORATORY 
of the 
CALIFORNIA INSTITUTE OF 
TECHNOLOGY 
Pasadena, California 
Excellent opportunities exist for 
professional growth in research 
atmosphere for Engineers and 
Physicists of all grades. Facill- 


ties and equipment are supe- 
rior. 


Airmail your summary of quolifi 


cations fo . te 


CALTECH 


JET PROPULSION LABORATORY 
4800 Oak Grove Drive 
Pasadena, California 
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EMPLOYMENT OPPORTUNITIES 


rO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


ELECTRONICS 


ELECTRONICS ENGINEERS are urgently needed to fill top career openings 
at Convair in beautiful San Diego, California. Qualifications include expert 
ence in! iissile guidance systems, microwave techniques digital on puters 
servomechnanisms, test equipment design circuit analysis transistor and 
magnetic amplifier circuit design, and electronic reliability. Antenna engi 


{ 


neers also needed for airborne antenna research and development projects 


CONVAIR offers you 


department truly the engineers engineering department ro challenge 


in Imaginative explorative enerpet cnginecring 


your mind, your skills, your abilities in solving the complex problems of 
vit il new long ranye progi ims You will find salaric s, fac shicie > enpginecring 


policies, educational opportunities and pe rsonal advantages excellent 


Generous travel allowances to engineers who are accepted, Write « 


once enclosing full resume to: 


H. T. BROOKS, ENGINEERING PERSONNEL, DEPT. 913 


CONVAIR 


A Division of General ' SE Corporation 
3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 
SMOG-FREE SAN DIEGO, lovely, sunny city on the coast of Southern 


California, offers you and your family a wonderful, new way of life a Way 
of life judged by most as the Nation's finest for climate, natural beauty and 


easy (indoor-outdoor) living. Housing is plentiful and reasonable 





EMPLOYMENT OPPORTUNITIES 


DESIGNERS 


SENIOR 


ENGINEERS 
Investigate Opportunities at 


ERCO oiisio 


OF ACF INDUSTRIES INC. 


TECHNICIANS 


Engineers have built a record of continuous progress and growth for 
themselves and for the Company for a quarter of a century 
growth in physical plant, personnel, number and diversity of products 
and services 


this growth continues and we are constantly on the alert for new 
men to add fresh impetus to that progress . . . paying top salaries 
to capable people 


work will be interesting and stimulating . . . it might include elec- 
tronic flight simulators, machine tools, guided missiles, or a variety 


of specialized electronic devices. 


can choose a home from a number of fine nearby residential areas 
convenient to both shopping centers and plont . . 
further your education at the many nearby Universities . 
enjoy suburban living and be within easy reach of the cultural 
advantages of the Nation's Capital 


. and you can 
.. you can 


now needs Electronic Engineers (all levels with some overseas 
positions available). Aerodynamicists, Analog Computer Engi- 
neers, Mechanical Design Engineers, and supporting personnel. 
Send resume or request for additional information to: 


E R C 0 DIVISION 


OF ACF INDUSTRIES 
RIVERDALE #® MARYLAND 


ELECTRONICS ENGINEER 


needed for new contracts section of rapidly expanding military 


NATURE OF WORK 
System Analysis and Study 
Preparation of Technical Proposals 
Long Range Planning 


Evaluation of Engineering Problems 
at Early Stages 


engineering department 


REQUIREMENTS 


High Degree of Technical Skill and 
Imagination 

Ability to Organize and Compose 
Complex Technical Documents 

Friendly and Personable — Must 
Deal Extensively with Stromberg 
Carlson and Military Engineer 
ing Personnel 


Stromberg-Carlson has recently become a Division of the General Dynamics Cor 


poration and is located in the Finger Lakes region of upstate New York. Excellent 


educational, 


living, and recreational facilities are available in this area. Please 


send resume to 


Charles W. Finnigan, Chief Electronics Engineer 


STROMBERC-CARLSON COMPANY 


ENERAL DOYNAM i <¢ T 


Rochester 3, New York 


mn the field f misaile 
systems will include beth 
mechanical and electrical problem n 
lving lubrication, temperature con 
rol bearing vibration and shock 
mount leve t work in compo 
nent ich as pickups, accelerometers, 
amplifier and « puters, plus project 


work on complete yroscopic systems, 
ME, EE or equivalent experience re 
juired, Send resume in confidence to; 


Technical lersonnel Dept, 2-500 


ARMA 


Div. American Bosch Arma Corp. 
Roosevelt Field, Garden City 
Long Island, N. Y. 


ELECTRICAL 
ENGINEERS 


To work on engineering problems 
in development of new Regulated 
AC and DC supplies, transistors, 
semi-conductor circuitry and mag- 
netic amplifiers. BEE, or BS with 
physics or moth major, plus some 
allied experience. 


SORENSEN & COMPANY, INC. 
375 Fairtield Avenue Stamford, Conn. 


ELECTRONICS 
FIELD 
ENGINEER 


We require a man with considerable expe 
rience in the installation and maintenance 
of electronic business machines, plus the 
potential for possible supervisory duties. 
EE degree or equivalent experience is re 
quired. This is a permanent position with 
a well established progressive company of 
tering a good starting salary, periodic merit 
reviews and liberal employee benefits 


All replies confidential 


Send resume to 


Employment Manager 


FARRINGTON MFG. CO. 


INDUSTRIAL CENTER 
NEEDHAM HGHTS., MASS. 


ELECTRICAL ENGINEER 


Opportunity for young engineer in research and de- 
velopment department of expanding transformer 
manufacturing company. Experience in transformer 
design helpful but not necessary. Contact 


Personnel Department 


NEW YORK TRANSFORMER CO 
3rd Ave. Alpha, N. J 
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ELECTRONIC 
ENGINEERS 


What Should 
an 
EE Know 
About 


Atomics? 


ORR 


TECHNICAL 
REPRESENTATIVES 


LEAR, INC. is expanding its top 
notch Field Service organization to 
keep pace with increasingly wide- 
spread military acceptance of LEAR 
flight control flight 
reference 


system and 


systems 


Attractive salary, liberal expense arrange- 


ments. Assignments may require travel or 


residence at assigned stations. Company 


orientation prior to assignment 
Qualifications include: 


1. E. E. Degree of equivalent. 


2. Knowledge of servomecha- 
nisms, gyros, electronics 


Tech. Rep. experience. 
Must Be U.S. Citizen 


To Apply, send resume to 
Field Service Manager 


LEAR, INC. 


110 lonia Ave., N. W. 
Grand Rapids 2, Mich. 
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LOOT 


Quite a bit these days, with so many 
companies getting into the field. 
While many new firms are now 
starting to explore the field, Elec- 
tric Boat Division of General Dy- 
namics Corporation led the way 
with the building of the first nu- 
clear powered submarines, Nautilus 


and Sea Wolf. 


In addition to increasing its engi- 
neering force for work on new and 
greatly advanced nuclear subma- 
rines, Electric Boat is expanding 
Research and Development opera- 
tions to include the development 
of additional practical uses for nu- 


clear energy. 


Right now Electric Boat has inter- 
esting positions for EE’s versed in 


EMPLOYMENT OPPORTUNITIES 


servo-mechanisms, circuitry, mo- 
tors and generators, radar & sonar, 
or electro-mechanical systems. 


Study for bachelor’s or advanced 
degrees is encouraged at Electric 
Boat, with courses in mathematics, 
naval architecture, nuclear engi- 
neering and nuclear submarine sys- 
tems offered within the plant, and 
tuition paid by the company for 
study in these or other fields at lead- 
ing colleges and universities. 


Men interested in these openings 
should write complete details of 
background and experience includ- 
ing initial salary requirements. In 
terviews will be arranged promptly 
for qualified applicants. Address 
Mr. Peter Carpenter. 


Electric Boat Division 
GENERAL DYNAMICS CORPORATION 


GROTON 


near 


PT TAS CestQ- th 
Mara tarer aires 
rissa 


Inrer. 


4 


CHIEF RF ENGINEER 


segs. 


Sti etn 
] poe op 


S 


and radomes 


section 


systems 


SYSTEMS SPECIALIST 


For the analysis of electronic 
performance and establishment 


<n parameters for electroni« 
Must be able to 
the preparation «o 


yrepare of 
technical 


7” on engineering program 
mately 10 


electronic design work 


syatem 
of de 
syatema 
supervise 
proposals 
and act in the capacity of technical ad 
Approxt 
ears experience in general 


CONNECTICUT 


New London on the Connecticut shore 


To design or supervise the design of 
Radio Frequency components for radar, 
radio equipment, antennas, horns, mix 
ers, directional couplers, rotating joints 
Must know coat estimat 
ing of this equipment and be able to ad 
vine shops on the beat fabrication meth iamea 
ods. Should be capable of setting up RF 
Approximately 10 years experi 
ence in design of RF components and 


MECHANICAL ENGINEERS 


Product Design, Production lalseon 
on electronic packaging and mechan 
Involves gear trains, printed 
chroulta and electronic layout work 
Knowledge of military apecifications 
Minimum 6 years experience in elec 
tronic equipment design and manu 
facture 


ELECTRONIC ENGINEERS 


Experienced in Product Design and 
Production. Production liaison re 
quires wide knowledge of electronic 
cireuite and packaging. System and 
Component Testing. Some experience 
in cost estimating and project ad 
ministration. Familiarity with ali 
types of military specifications 


And remember that AMF is well-known 
for its liberal benefits program. 


Please send complete reaume to 


Personnel Manager, Electronics Division 


+,--, wis 
efor an 
ppb FS OE 


American Machine & Foundry Co. 


1085 Commonwealth Ave — 


Boston, Mass. 
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EMPLOYMENT OPPORTUNITIES 


ELECTRONICS ENGINEER 
DESIGNING ENGINEER 


AIRCRAFT SERVOS AND CONTROLS 


Opportunity for experienced men with 
ability and initiative to assume respon- 
sibilities in development, design and 
application. Permanent positions not de- 
pendent upon gov't contract. Established 
RESEARCH ee , manufacturer with excellent reputation. 


Antenna Engineer 
> Attractive benefits and living conditions. 


To conduct pattern studies, design 
prototype antennas and super ‘ 
vise flight tests of new antenna installations. College graduate in Physics, Replies confidential. 
Math or E.E. 


Electronic Instrumentation Engineer 
Three to five years aircraft instrumentation experience required. Know!l- 


edge of transducers, amplifiers and recording equipment used in experi- THE BRISTOL COMPANY 
mental research testing of hi-speed jet aircraft is essential, Knowledge of 

servo loop theory as applied to aircraft systems coupled with ability to : WATERBURY, CONNECTICUT 
roperly instrument, record and analyze is desirable. Graduates with 

.E. deqree preterred. 


Personnel Department 


Mechanical Systems Analysis 
Senior Mechanical Engineer to 
es Ss y mechanical-pneumatic hy 

raulic systems including analysis. J 
of systems, development of system -~-B YN A M | Cs . é 
equations, programming of equa : 
tiens on an electronic analog com 4 
puter, planning and coordination of necessary physical tests and analysis 
of results. Prime requisites are strong basic understanding of mechanics 
and thermodynamics and the maturity to see difficult job t rough to com “<4 


pletion. This work is completely new, challenging, and rewarding. 


Controls Systems Engineer 
—Autopilots 


Staff ition available for quali 4 

fied Aeronautical or Electrical En fine Aled eras Pees on 8, WE, nae 
ineer with heavy experience in “<< . mechenioma, tronat s, magnetic an ler 
the design and Y Setallation of DESIGN 4 compurenn, tan fate and electronic ctreultry.” . 
automatic flight control systems. 

Servo-mechanism background is We are looking for outstanding young engineering 
essential while flight test experience is desirable. Must be capable of graduates with 5 to 10 years’ experience in one 
ovetsoting automatic control systems and monitoring design by outside or more of the shove Helds 

vendors. 


You are needed for development staff positions in 
our rapidly expanding electron control division 


Why not contact us for further information regard 
ing the unusual opportunity we have for you? 
REPUBLIC’S NEW 2-FOLD RETIREMENT PLAN Ploase send resume to Mr. Charles Swartwout 
PART 1, A basic Retirement Income paid IN FULL by Republic, PART 2. Optional 
} Pngineer makes small monthly payment; company MOKE THAN MATCHES contribu 
ra. tion, WHAT IT MEANS: Example: engineer starting Jan. 1, 1956 averaging $8,000 « 


b your for 15 years, then retiring at 65, receives $225.80 per month, including Social S cs 
purity, (4K WILL HAVE PAID IN ONLY $8.50 per month.) OTHER REPUBLIC wartwout O. 


: 

F. BENEVITS: All-Pxpense Paid Relocation Plan for engineers living : 

‘ outaide ae York and Long Island. Company-paid Life, Health ve 18511 Euclid Ave. 
& Accident insurance, Granta covering 2/3 cost of collegiate and ¢ 

graduate udy. ; 7 . ” ” ee m Cleveland 12, oO. 


‘ 
Please send complete resume, including 
details of your technteal backgrownd, to 


ASST. CHIEF ENGINEER — Administration 
MR. R. L. BORTNER 


merumdm@ese: AVIATION | DESIGN ENGINEER 


FARMINGDALE, LONG ISLAND, NEW YORK ‘ TRANSFORMERS 


Unusual Opportunity in Western N. Y. 
State. Must have experience in the 
Design of Audio Power, Pulse & Tor- 
oidal Transformers for use in commer- 
cial & government applications. Please 


ELECTRICAL OR ELECTRONICS ENGINEER | | ee. eoc 


330 W, 42 St., N , 26. F 


eeeeeceeeee 


0-5 years experience plus degree, creative ability in 
automatic controls work. We offer singular opportu- THE MARINE LABORATORY 
nity to acquire breadth and scope of electronics-elec- of 
trical instrumentation experience in a Massachusetts UNIVERSITY MIAMI 
chemical plant in midst of multi-million dollar expan- one 

. “ ELECTRONICS ENGINEERS 
sion program. Please send resume and salary require- 


for design of Radar Components, super- 
vision of Radar Maintenance, or, re- 
ments to search in underwater sound. 


P-8403, Electronics : 
330 W. 42 St., New York 36, N. Y. DIRECTOR, The Marine Laboratory, 


Coral Gables, Florida 
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EMPLOYMENT OPPORTUNITIES 


SS ayaa a) 


- MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 
H if ‘ SYSTEMS COMPUTER SYSTEMS PRODUCTS 


JET AND TURBO-PROP AIRBORNE FIRE 
ENGINE CONTROLS CONTROLS 


GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis Design Engineering 
Experimental Engineering Product Engineering: 
Development Engineering Product Evaluation 
Project Coordination Field Engineering 


AND WE ALSO NEED: 
DESIGNERS CHECKERS LAYOUT MEN 


Positions Are Permanent Excellent Advancement Opportunities 
Every inquiry treated confidentially and given 
immediate attention and personal reply. 


WRITE TODAY FOR EMPLOYMENT APPLICATION 


Mr. John F. Heffinger 
Supervisor of Salaried Personnel 


AC SPARK PLUG DIVISION 
THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin 


TRANSFORMERS * AUDIO AMPLIFIERS * LOUDSPEAKERS * TAPE RECORDERS * 


AUDIO + ACOUSTICAL - MICROWAVE 
ENGINEERS 


if you are a graduate EE, there may be an exceptional career 
opportunity for you with the Stromberg-Carlson Company 
Here's a highly respected firm-—one of the fastest growing in 


>INOB19313 


AUTO RADIO 
> 


Manager 
$30,000 


HIGH PRECISION 
MACHINERY AND CONTROLS 


Nationally known manufac 
turer, a recognized leader in If you're experienced in research, design or development of 


the field, offers an exceptional communications and sound equipment, your next big step up 
‘ 


SNOTIY 


the fabulous electronics industry, and a member of the headline 


MICROWAVE 


making General Dynamics family 


opportunity for an experienced may be into a well-salaried position with this fast-stepping 


sales manager capable of di- 
recting a well-trained sales 
organization .. . as well as 
assuming responsibility for ad 
vertising, sales promotion and 
all other phases of marketing 
Sales are direct to industrial 
vsers 


The right man should have 
successful sales manage- 
ment experience with such 
products as: ELECTRIC MO- 
TORS—MACHINE TOOLS— 
CONTROLS — TURBINES 
COMPRESSORS or sim- 
ilar equipment) 


Preferred age 38 to 50 
years 


pioneer. Positions are now available in 


Transformers Tape Recorders 
Audio Amplifiers Intercommunication 
Loudspeokers Systems 
Electronic Microwave 
Carillons Auto Radio 





Stromberg-Carlson, at Rochester, N. Y., is in the heart of the 


SW3LSAS NOLLYDINNWWODS2LN! 


lovely Finger Lakes region. This medium-sized progressive city 


offers unusual recreational and educational facilities, and fine 
residential areas within a mile of the plant 


With its varied product line (divided almost! equally between 


INTERCOMMUNICATION SYSTEMS 


civilian and military) and its 61 years of prominence in the field 


of communications, Stromberg-Carlson offers you stability along 


with a chance to grow. For further details, write immediately to 


ONS 


as mae ie aide CHIEF ENGINEER, SPECIAL PRODUCTS DIVISION 
to salary stated above 


Your reply will be treated i ae 5 STROMBERG-CARLSON COMPANY 


plete confidence and should 


CG SCY Seren ne He 2 A DIVISION OF GENERAL DYNAMICS CORPORATION 


telephone number 


P-8548, | nics > ROCHESTER 3,N. Y. 





* $83080998 advil + S#INVAdSGNO! «+ SHIididwy OIGNY «+ SHIWSOISNVEL 
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EMPLOYMENT OPPORTUNITIES 


permanent assignments in the field of 
MILITARY WEAPONS SYSTEMS 


Reliability Studies 
Sonar 


PERSONNEL MANAGERS 


Missiles 
Radar 


Fire Control 
Underwater Ordnance 


LOOKING FOR 


REAL CAREER OPPORTUNITIES 


You'll enjoy the advantages of a small com- 
pany atmosphere in the Silver Spring Labo- 
ratory ... along with the stability of being 
part of the rapidly growing Vitro Ceaporation 
of America with 5 diversified operations 
throughout the United States 


Suburban Location in residential commu- 


ENGINEERS... 
eae ee nt TECHNICIANS? 
Plentiful housing modern apartments, | a 


houses to rent or buy | 


Advanced courses available at 4 major 
universities 


Cultural advantages of the nation’s capitol 


Vitro has similar opportunities also avail- 
able at West Orange, N. J. laboratory and 
Eglin Air Force Base, Florida. 


Write to Personnel Manager 


VITRO LABORATORIES 


962 WAYNE AVE., SILVER SPRING, MD. 


‘*RESERVOIR 
OF ENGINEERS AND 
TECHNICAL MEN”’ 


Electronic Engineer-Physicist 
With Applications Experience 


This engineer will have a copulation as an “idea” man, but be completely familiar 


with the sciences concerned. He will have, most likely, a master’s degree or better 
in the electronic field. His bachelor’s degree will have been in either the electrical 
engineering or ee disciplines. His experience will have included electro- 
mechanical mechanism design, and he will have extensive experience in instrumenta- 
tion. 


The position to be filled is a new one. A manufacturing firm of the highest order 
of national standing in the food, drug, chemical and allied fields, and possessing one 
of the finest and newest plants in those fields, is creating the position of Automation 
Engineer. The incumbent will have the opportunity of elvancieg their use of instru- 
mentation and automation, both in production, quality control and research. The 
application of instrumentation will be limited only by feasibility. All means to 
achieve better control, greater production, better product, and readier application of 
product research resulis, as well as ways to better effect research, are to be 
explored, with those offering opportunity of success applied. 


At least in the beginning this man will act as a “one-man” department, although 
reporting to the operating management. This in no way will reflect upon his starting 
salary, which is to be commensurate with his promise. This man will be a person, 
however, who has a price tag, at least, in the lower five figure range, and shows 
proof of his worth at that figure. He will be in his thirties, have shown progressive 
advancement in his field, with heaviest emphasis on demonstrated technical achieve- 
ments, though not without a good record of relations to subordinates and manage- 
ment. He will be a man who is looking for a permanent position, but one which will 
have continuing challenges in creative projects, many of which could prove vital in 
the progress of his company. Hence, he must have reached an age where he has 
become confident in himself. 


All communications will be kept confidential. Applicants, to be considered, will 
include the usual personal information, complete particulars on education (including 
transcripts, if available), and a detailed record of employment, At least one instance 
of creative application of electronic sciences must be cited in detail. (If patented, the 
patent number should be included.) Also, the project the applicant has greatest 
pride in (including reasons for this) should be briefly discussed. 


The location of this position is a seaboard, mid-Atlantic state city. The plant 
involved produces products in excess of $50,000,000 soles annually 


P8554 Electronics 
330 West 42nd Street, New York 36, N. Y. 


he engineers and technicians you 
want to reach are gathered in con- 
venient, compact groups—as this |2- 


page booklet points out. 


It keys the job titles these men hold 
to the McGraw-Hill publications they 
read for on-the-job information. It ex- 
plains how you can make contact... . 
channel, concentrate your employment 
advertising to just the men with the 


job qualifications you want. 


Write for your free copy to 


ELECTRONICS 


Classified Advertising Division 


330 W. 42nd St., N. Y. 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


Choose your future at TI! 


ENGINEERS / PHYSICISTS 


Materials and Devices TEXAS INSTRUMENTS offers exceptional career 
Transistor Circuit Application ’ 
Airborne Electronic Systems - 

Microwave Techniques ment and design programs. These are permanent 

Missile and Radar Development positions that offer excellent opportunities with a 
Pulse Circuitry UHF, VHF Receivers 
Transformer Design : g iat 
Subminiaturization Techniques ‘ M.S.. or Ph.D. in Electrical or Mechanical Engineer- 


Technical Publications Editing aio ing or Physics you should investigate the interesting, 


antes challenging and rewarding research or development 


opportunities in its expanding research, develop- 


progressive, expanding company. If you have a B.S., 


Research : positions now open at TI 


At TI you will enjoy the long-range stability of 
25-year-old leader in the electronics industry and 


*~ many employee benefits... profit sharing, insur- 
as eu 2 4 


eae moat 


ance, retirement plans, ete. 


For interview appointment phone 


i pi eon Shes, 
TS Re aE BRR or write our Personne! Director. 


TEXAS INSTRUMENTS 


INCORPORATE D 
6000 LEMMON AVENUE DALLAS 9, TEXAS 


a 


ENGINEER 
M. E. or E. E. 


DIGITAL | 
COMPUTER DEVELOPMENT Immediate Openings at KOLLSMAN 


7 SYSTEMS ENGINEERS For development, test- 
Mzoailont opportunity to join an @ ing and field service of airborne navigational 
adie oe es be systems. Some experience with servos utilizing 
electronie contro! industry D electronic and electro-mechanical components 
desirable 

Opening now available for an engineer 

able to assume responsibility for the ELECTRICAL ENGINEER F xperience in amall 
development of complete systems for electro-mechanical devices, motors, synchros and 
fire control and guidance, or major induction pick-offs 
portions of such systems. Work will fn 


clude research and development in the DESIGNERS 
field of complex analog or digita) com 
puters Electronic, Electro-Mechanical, Mechanical 

A degree in electrical or mechanical 

engi ring is required or the equiva 4. Electronic and electrical packaging. Knowledge 
lent in experience. Send resume in con of sub-miniaturized techniques. Work is associated 


fidence to with servos, amplifiers and components. 


Technical Personnel Dept. 2-500 2. Mechanical or electro-mechanical packaging of 


ARMA precision flight instruments 


jon American Bosch Arma Corp 
Roosevelt Field, Garden City 
Long Island, N. Y 


These are permanent positions with Kollaman, designers of 

America’s finest aircraft instruments . .. @ progressive, grow- 

ing organization in which the atmosphere is friendly, the ta 

cilities of the best, and the employee benefit program liberal. 
Please submit complete reaumes, 


preliminary to confidential interview 
to Thomas A. DeLuca, 


PROGRESSIVE L. |. FIRM 
jsneeds ELECTRONIC ENGINEERS 0 S m a n 
have 2-6 yrs. exp. in the design of (Ff, VHF andy INSTRUMENT CORPORATION 


or UHF broad band systems Many personal 
benefits. Phone or write Mr. G. W. Fellendort, 
Vico Pres 


instruments for Industry, Inc. 00-08 45th AVENUE, ELMHURST ° 
sain natrumen| ustry, Inc. , ELMHURST, NEW YoRK + sussipiany oF Siandard cou prooucrs co. me. 


& 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERING POSITIONS 
AVAILABLE AT 
STROMBERG-CARLSON eve you “fot fo 


equipment and a 


Mtl Yo alll A 


ENGINEER 


touch of wanderlust? 
Stromberg-Carlson, a Division of General Dynamics Corporation, is located in the 


Finger Lakes region of upstate New York. In addition to providing a wide variety of 
challenging engineering opportunities, excellent salaries are offered with the finest 
working conditions in a modern electronics laboratory. Unusual recreational and edu 
cational facilities are available in this medium-sized progressive city, and fine residential About 

areas are located within a mile of the plant. Because of the variety of its product line, FIELD SERVICE 
which is approximately equally divided between military and civilian, Stromberg-Carlson i: aelahaial hlie lial 
offers a degree of stability and an opportunity for advancement unequalled in the 


Inquire 


field service. You must have a natura 
industry fee for complex equipment, a rt f 
uctieal second sight 

ire this kind of practical engineer 

OPENINGS IN THE FIELD OF: » 2 years experience in electrical 
ctronie engineering preferably wit! 
nisn and radar——there ia ar 
Communications Countermeasures " 
Infrared Data Systems Field Supervisor 
Digital Techniques Rador You'll be the Compar technical repre 
Microwave Circuits Transistor Applications er at airframe plants or at Air Force 
Mechanical Design Engineering Navigational Systems wes (HERE ABROAD) —on compli 


tronic mechanical devices 


appeal to you @ * 


f technics) 

a ‘ ‘ ficulties, provide engineering advice and 

For further information please write or call— ince on service tests, sid in training 
4 a Air Force personnel in at 


ise ipport and a enance of 


Mr. C. W. Finnigan, Chief Electronics Engineer selnicie nina 
‘Ss STROMBE RC-CARLSON COMPANY aay een ne ee 


DRWRGWN 


ar resp sitior 


A DIVISION OF GENERAL DYNAMICS CORPORATION @ fleld engineering and produc 


Rochester 3, New York 


ring rganizations. 


UNUSUAL CREATIVE FREEDOM 
ot BENIN ixvonatonits DV 


REPRESENTATIVES WANTED 
ALL TERRITORIES 
Sales organizations or individuals geared to sell 
laboratory grade test equipments to electronic, 
aircraft, and industrial concerns 
Several equipments are described on page 654 of 


@ The center of advanced 
development activities for the 
Bendix Aviation Corporation 
offering excellent opportunities 
in design, research and devel- 
opment. 


COMPUTER ENGINEERS 
Development of special purpose 
the Electronics Buyers Guide. 


digital, and analog computers for DUBROW DEVELOPMENT CO. 
process ond business opplications. Burlington, New Jersey 


MICROWAVE SPECIALISTS 


SYSTEMS ENGINEERS 


To coordinate ond. supervise a 
group of engineers and mathemati- 
cians in systems anclysis and design. 


MATHEMATICIANS 


Evaluation of servo control and 


Research and development in ad- 
vanced microwave techniques. 


MECHANICAL ENGINEERS 
Develop mechanical and hydraulic 
components for servo controls. Sys- 
tems engineering and dynamic anoly- 
sis of numerically controlled machine 


guidance systems and components of — “Yools. 


@ system Analysis of systems and 


opplications. 
MACHINE DESIGNERS 


Design of automatic machine tools, 
machine tool hydraulic servos, and 


digitally controlled tools. 
CONTROLS ENGINEERS 


Anolyse ond synthesize control 
system ond design, develop and 


package such systems 


© Stoff will participate in the initial 
exploration of new flelds and the 
development of new commercial 
products. 


All replies confidential — 
send brief resume to: 


DIRECTOR OF PERSONNEL 
BENDIX AVIATION CORPORATION 


RESEARCH LABORATORIES DIVISION 
4855 Fourth Avenue ¢ Detroit 1, Mich. 


PART TIME SALESMAN 


Salesman handling electronic supplies to sell pias 
ties to the electronic industry; including casting 
resins, coating compounds, foams, adhesives, rods 
and sheets hive details on present line and ter 
ritory 


SW-8665, Electronics 
330 W. 42nd St., New York 36, N. Y 


REPRESENTATIVE WANTED 


Manufacturer of paper condensers, card 
board and ceramic encased, requires sales 
man, exclusive territory. 
Philadelphia and Chicago area. 
KW -8686, El: nics 
30 W. 42 St., New York 36, N. Y 


When Answering 
BOX NUMBERS . 


to expedite the handling of your correspond 
ence and avoid confusion, please do not 
address a single reply to more than one 
individual box number. Be sure to address 
separate replies for each advertisement 
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EMPLOYMENT OPPORTUNITIES 


PECHNICAL OPERATIONS, INC. 


INVITES INQUIRIES FROM ELECTRONIC ENGINEERS IN. 
TERESTED IN JOINING A MODERATE SIZED RESEARCH 
AND DEVELOPMENT ORGANIZATION OPERATED BY 
SCIENTISTS FOR SCIENTISTS. 


IF YOU ARE INTERESTED IN A FUTURE LIMITED ONLY 
BY YOUR OWN ABILITY, PLEASE CONTACT 


Robert Smyth 6 Schouler Court 
lechnical Operations, Inc. Arlington 74, Mass. 
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CORNELL AERONAUTICAL SRSraeSeS 


LABORATORY, INC. a ee 
of Cornell University : 
ie caching room to... | 
ELECTRONIC ENGINEERS 


for positions in all levels of ex- reel aan 
: . w 
perience above Junior Engineer Cit experience in one OF AT MELPAR 


i i more of the following: 
mmunications Network Theory dent asidl ene Gite dein dois Seidl tain adidiniins nibicbinad 
° 


Dynamic Control Systems « Systems Evaluations many growth opportunities at Melpar. With an increasing 
i i Microwave Technique number of significant electronic projects, an enlarged waff 
Aircraft Instrumentation cs UNF, VHF, or and facilities, Melpar provides many opportunities for 
Radar SHF yeoners ‘ professional growth and advancement. Our new laboratory 
Co « Analog Computer is an engineer's dream come true; a building conceived 
Electri > a t . Magaevs — by and constructed for the ENGINEER — 265,000 

ectrica easuremenits « Digital Compu 

‘ : ; ; « Radar and 

Varied Electronic Circuits Countermeasures We are located in Pairfax County of northern Virginia where 


Servo-Mechanisms . Packaging Electronic ee ee ee ae 
re . quipme ' : Alc . “ 
da cultr a private home or an apartment though we are in a truly 

rs Gul — e Pulse Circuny suburban atmosphere, we are only 10 miles from the 


: wave Filters 
Microwave . onan Simulators nation's capital with all its recreational and social 
* 


» Servomechanisms advantages. Here you and your family can grow in an 
If you have a B.S. degree and e Subminiaturization environment to match your professional growth 
‘ ps . : tro-Mechanical 
experience, imagination and e Elec 


sq. ft. of complete engineering facilities 


Send resume to Technical Personne! Representative, 


: : Design 
potential, we invite you to com- e Smail Mecheniome 
. . . Quality Contro an i i 
“io. “erat caniot CM) melpar, inc. 
ment anager A subsidiary of the Westinghouse Aw Brake Co 


Cornell Aeronautical Lahoratory 3000 Arlington Bivd., Dept. &-25 Falls Church, Va. 


11 Galen Street, Watertown, Mass. * 99 First St., Cambridge, Mass 
BOX 235 BUFFALO 21, N. Y. 


* » Bag. 


bE LG eR 2 ee y 
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EMPLOYMENT OPPORTUNITIES 


SENIOR ANTENNA DESIGNER 


Position with technical and managerial responsibility in 
the design of antennas for the UHF through the microwave 
region. A degree in Elect. Eng. or Physics is required with 
at least 2 years experience if PhD or 5 years if B.S. 


For a brief resume form, send your name and address to 
Mr. E. L. Williams: 


RAYTHEON MANUFACTURING COMPANY 


WAYLAND LABORATORY WAYLAND, MASSACHUSETTS 


For information on this new laboratory, see our ad on page 372 of this issue. 


PRODUCTION ENGINEER 
TRANSFORMERS 


2 years minimum experience in design, fabrication and processing of precision, specialty 
inductive components. Prefer graduate E.E. or B.Sc. Physics. 


CAPACITOR 
ENGINEERS 


Engineering of Mica and Paper capacitors. Prefer graduate E.E. or B.Sc. Physics. Will 
consider 2 years college, plus minimum 2 years experience. 


Mail complete resume to Employment Manager, 


SANGAMO ELECTRIC COMPANY, 


Capacitor Division, Marion, Illinois. 


PROJECT ENGINEERS 


Electro-Mechanical 


Opportunities are available in controls engineering department of lead- 
ing aircraft accessories manufacturer. These are responsible positions 
requiring men with 7-10 years experience in electro-mechanical engineer- 
ing. The work is related to precision control of relatively large high 
speed turbine driven devices. Previous supervisory experience neces- 
sary. Openings exist in the following areas: 


Design and Development of Control Systems 
Development and Test of Control Components 
Product Engineering of Control Components 


These are permanent positions with excellent opportunities for advance- 
ment under excellent working conditions. 


Submit complete resume, including past earnings and availability for 
interviews in first letter to: 


Technical Employment 


Thompson Products, Inc. 
23555 Euclid Avenue Cleveland 17, Ohio 


EMPLOYMENT 
PROBLEM? 


When you are in need of 
specialized men for spec- 
ialized jobs, contact them 
through an employment 
ad in a McGraw-Hill Pub- 
lication. 


Management, Engineering, Produc- 
tion, Maintenance, Selling . . . these 
represent broadly the principal functions 
in business and industry. And it is princi- 
pally to the men and executives who fill 
key jobs in these important divisions that 
McGraw-Hill publications are directed. 


McGraw-Hill Domestic 
Publications 


AMERICAN MACHINIST 
AVIATION WEEK 

BUS TRANSPORTATION 
BUSINESS WEEK 
CHEMICAL ENGINEERING 
CHEMICAL WEEK 

COAL AGE 

CONTROL ENGINEERING 


CONSTRUCTION METHODS AND 
EQUIPMENT 


ELECTRICAL CONSTRUCTION AND 
MAINTENANCE 


ELECTRICAL MERCHANDISING 
ELECTRICAL WHOLESALING 
ELECTRICAL WORLD 
ELECTRONICS 

— AND MINING JOUR- 


ENGINEERING NEWS-RECORD 


FACTORY MANAGEMENT AND 
MAINTENANCE 


FLEET OWNER 

FOOD ENGINEERING 
NATIONAL PETROLEUM NEWS 
NUCLEONICS 

PETROLEUM PROCESSING 
PETROLEUM WEEK 

POWER 

PRODUCT ENGINEERING 
TEXTILE WORLD 


THE MEN YOU NEED ARE 
THE MEN WHO READ THE 


McGRAW-HILL PUBLICATIONS 


330 West 42nd St., 
New York 36, N. Y. 
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opportunities in 


ee Vie 
ay 7 Utes 


Operations Research Office of The Johns 
Hopkins University offers exceptional op- 
portunities for scientists who prefer the 
challenge of operational problems of 
unusual scope and diversity to routine 
design and development work 


Our current research program has open 
ings for men qualified in electronics and 
physics who are particularly interested ir 


® Mathematical Analysis 


® Determining applications of known 
photographic, acoustic, infrared and 
radar techniques to military problems 


® Military communications systems plan 
ning, analysis and evaluation 


®@ Electronic Countermeasures Analysis 


Please send your resume to 
Research Personnel Officer 


OPERATIONS RESEARCH OFFICE 


THE 
JOHNS HOPKINS 
UNIVERSITY 


7100 Connecticut Avenue 
Chevy Chase, Md. 


DO YOU NEED ENGINEERS 
EXPERIENCED IN: 


Research 
Development 
Design 
Instrumentation 
Servomechanisms 
Missiles 

Audio Systems 
Control Systems 
Radar 
Computers 
Transistors 


Place an “ENGINEERS WANTED” adver- 
tisement in this EMPLOYMENT OPPOR- 
TUNITIES SECTION. It’s an inexpensive, 
time saving method of selecting com- 
petent personnel for every engineering 
job in the electronic industry. The selec- 
tive circulation of ELECTRONICS offers 
you an opportunity to choose the best 
qualified men available throughout the 
industry. 


For Rates and Information 
Write: 


Classified Advertising Division 
McGRAW-HILL PUBLICATIONS 


330 West 42nd St., N. Y. 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 
Electrical * Mechanical 
PHYSICISTS 


Can be 
YOUR Year! 


Westinghouse 


ELECTRONIC TUBE DIVISION 
IN ELMIRA, NEW YORK 


.. . offers opportunities to start on a rewarding career of pro- 
fessional achievement and financial success . . . in a delightful 
vacation-land area, with every advantage for a pleasant life 
for you and your family. 


Openings in: 


APPLICATION ENGINEERING 


for each of the aforementioned fields 


TUBE DESIGN & DEVELOPMENT 


MICROWAVE TUBES Magnetrons 
traveling wave tubes, kiystrons, refer 


ence cavities, and other devices 
PICK-UP DEVICES: Image orthicon 
vidicon, infra-red, X-ray image in 
tensifier 

CATHODE RAY TUBES Color and 
black-&-white 

OTHER TUBES: Including receiving and 
power tubes 


TEST & MFG. EQUIPMENT DESIGN 

Seasoning and test units, induction 
heaters, waveguide apparatus, high 
frequency oscillation test units, avto 
matic receiving test circuits 


MANUFACTURING ENGINEERING 


Microwave, image orthicon, receiving 
or color TV tubes 


Interviews in your area, or travel 


expenses paid for Elmira interviews 


Send resume to: R. M. Jarrett 


WESTINGHOUSE ELECTRIC CORP. 
P. O. Box 284, Eimira, WN. Y 


You can be SURE... if it’s Westinghouse 


ELECTRICAL ENGINEER 


Opening for recent Electrical Engineer graduate in elec- 
trical-instrument department of a rapidly growing New 
England chemical-plastics company. To an energetic 
young man with creative ability who is interested in the 
rapidly growing instrumentation field in chemistry, we 
offer singular opportunity to acquire breadth and scope of 
electronics-electrical instrumentation experience. Our 
plant is located in pleasant New England community. 
Send resume and salary requirements to 


P-8166, Electronics 
330 W. 42 &t., New York 





EMPLOYMENT OPPORTUNITIES 


Puzzled ...cbour PANAR? 


it’s a startling new conception of radar, 
developed by Sander Associates, Inc 


it’s only one of many “firsts” achieved by 
this company since its founding 4 short years ago 


it’s typical of the way this organization—run BY en 
gineers, FOR engineers—is shaping the future of 
electronics 


lemme off the beaten track are not new to Sanders as 
4 iten, Ine Unregimented thinking isa characteriati 

the organization, and the ability to assess a new concey 
tion with an open mind. This has lead to such important 
developments as tri-scan antenna tri-plate microwave 
plumbing, and if course PANARK 


Inevitably, Banderas Associates, Ine ® expanding 

looking for a number of engineers with inventive minds 

men with at least 3 years experience n guidance systems 

weapons systems, countermeasures, system concepts, basic 

eireuitry component development microwave antenna or 
ectro-mechanical transducers 


We would va 
anders with y« 
our experience 
ashua or in your own area 


lue the opportunity to discuss your future at 
1. Dre { to D Hu Johnaon, outlining 
Int b 


p a note 
‘ irranged either in 


rviews ar 


ANDERS 
PEAS SOCIATES NASHUA, NEW HAMPSHIRE 


incgorrg 
(A pleasant community ert in the 
beautijul New Hampshire hills, 
only an hour from Boston) 


semiz-conductors 


An excellent opportunity for accomplishment and 
progress in the semi-conductor field 


A top-flight man needed to take charge of the 
metal evaluation procedures and interpretations 
of a major new program for silicon production 


Experience or formal training and a record of 
successful accomplishment essential 


Reply in contidence to: 


Chemical & Metallurgical Division 
PROCESS DEVELOPMENT SECTION 


GENERAL @@ ELECTRIC 


1 Plastics Avenue 
Pittsfield, Massachusetts 


WANT TO PLACE AN ADVERTISEMENT? 
EMPLOYMENT ADVERTISEMENTS RECEIVED BY JANUARY 3, 
1956, can appear in the FEBRUARY issue. 


Advertisements should be sent to: Classified Advertising Division 
Electronics, 330 West 42nd Street, New York 36, New York 


FOR RATES 


OR INFORMATION 


About Classified 
Advertising 


Contact 
Fhe MeCoaw- Hill 
fice Find You. 


ATLANTA, 3 
1321 Rhodes-Heverty Bldg. 
WAlnut 5778 


W. D. LANIER 


BOSTON, 16 
350 Park Square 
HUbard 2-7160 


P. McPHERSON 


CHICAGO, 11 
530 No. Michigan Ave. 
MOhawk 4-5800 


H. BOZARTH 
W. HIGGENS 
CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 
Cc. J. LOUGHLIN 
DALLAS, 2 
Adolphus Tower Bidg., Main 
& Akard Sts. 
PRospect 5064 


J. CASH 


DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 


L. SEEGAR 


LOS ANGELES, 17 
1111 Wilshire Blvd. 
MAdison 6-4323 


Cc. W. DYSINGER 


NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 


W. SULLIVAN 
D. COSTER 
R. LAWLESS 
PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 


J. WILLIS 
E. MINGLE 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
H. BOZARTH 
SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 


R. C. ALCORN 
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EMPLOYMENT OPPORTUNITIES 


ENR RN 
Employment Opportunities || i a ee yg 


sion Labora 


ADVERTISERS INDEX | | ENGINEERS 9 ose 


1 diversified 
yn. We ok 


Admiral Corp Gene ° : ime aloe tains 

Allen Organ Co : aa ; a ate ain 

American Machine & Foundry Co : ‘ 

Applied Science Corp. of Princeton Say n i t e. 8 mes 

Arma Division t b fleld GP! 
American Bosch Arma Corp 379, 382 

Armour Research Foundation of 


Illinois Institute of Technology 376 


AVCO Mfg Corp “YES” 
Crosley Division 
Avion Division of ACF Indu ne 


Bendix Aviation Corp 
Pacific Division 


Products Division Missile © 
Radio Division X to re r e 
Research Laboratories 
York Division 

Bristol Co., The 

Brown Instruments Div., Honeywell 


Burroughs Research Center with 


Cardwell Electronics Prod. Corp., Allen D 
Convair, A Div. of General Dynamics Corp 
Pomona, Calif 
San Diego, Calif 
Cornell Aeronautical Laboratory 


Decision Inc 


LAA 
Devenco Inc 


Drake Personnel in GENERAL PRECISION LABORATORY 


Dubrow Development 


Roots Sh LA 


I 


Incorporated 
Electric Boat Div 


General Dynamics Corp E 
Electronic Engineering Co ali 3 Bedford Road Pleasantville, N. Y 


ERCO Div., of ACF Industr Wik HWUli} GPL DOES RESEARCH & DEVELOPMENT WORK IN 


‘ tary of General Precision Equipment Corporation 


Farnsworth Electronics Co . Electronics . . . Television, Motion Pictures 

Farrington Mfg Co Aircraft & Missile Control, Guidance . . . Radar, Micro 

General Electric Co wave. Systems Engineering: (aeronautical, indus 
Ithaca, N. Y 


Pittsfi M ° . 
in told, Moss an Instruments, Servos, Controls (electro-mechanical, 
Syracuse, N. Y 


General Motors Cor; magnetic, electronic) 
AC Spark Plug Electronics 


General Precision Lab., Inc... KA li 


Goodyear Aircraft Corp 


trial) . . . Precision Mechanics, Optical Devices 


Instruments for Industry | 


Jet Propulsion Lab 
Calif institute of Tech 
Johns Hopkins University 


Kolisman Instrument Corp 
Lear Inc 


Maryland Electronic Mfg. Corp 
Melpar inc 

Miami, University of The 
Michigan, University of 
Monarch Personne 

Motorola Inc 


Challenging DESIGN & DEVELOPMENT 
POSITIONS for CREATIVE ENGINEERS 


New York Transformer Co 
Northrop Aircraft inc 


SSAA 


Olin Mathieson Chemical Corp These positions are tailor-made for highly imaginative engi 


Page Communications Engineers Inc 3 neers who enjoy problems of more than ordinary difficulty; 
Reiatinn tin tig / problems that require a maximum of individual electronic cre- 
Radio Corp. of Ameri: “ib ativity. Men selected will be entrusted with the complete elec 
Raytheon Mfg. Co j ey Ys tronic or electro-mechanical design and development tasks (ini- 

Bedford, Mass j tial circuits, systems, components, or product design) entailed in 


Newton, Mass 


Waltham, Mass j Lig carrying a prototype project from original conception to its completion 


Wayland, Mass th REQUIREMENTS: Senior and intermediate engineers with degrees and 
Republic Aviation Corp | Lgl 4 to 8 years’ experience; Junior engineers with degrees and 1 to 3 
Sanders Assoc., |r years’ experience, capable of growing with our long-range, electronic 
Sangamo Electric ¢ a design and development program in the following fields: 


Sorensen & Co., In (1) ANALOG COMPUTER (4) ELECTRO-OPTICS 
Snyder Co., lee Grant (2) RADAR BEACONS (5) MISSILE SYSTEMS 


Stavid Engineering |r 


Stromberg-Carlson (3) MAGNETIC AMPLIFIERS (6) SERVOS 
Div. of General Dyna 382, 385 (7) FIRE CONTROL SYSTEMS 


Swartwout Co i /| 
sete ay A RS PROOF OF U. S. CITIZENSHIP REQUIRED 
Buffalo, N. Y } WE ARE LOCATED in a suburban area, at the Paramus exit of Garden State 
Mountain View, Cali | 4 Pkway., convenient to the N. J, Turnpike and only 15 minutes trom Manhat 
Waltham, Mass tan. If you choose, you can live nearby, avoiding the discomforts, costs and 
tle time wasted in commuting. Enjoy living in a clean, friendly community, min- 


Technical Operations ates from work! 


Texas Instrument Inc 


Thommeen Products | by Interviews will be arranged at convenient locations. Send resume to: 


Vicers Inc, iv. of Sparry Rand Cor 7 AVION DIVISION 


Westinghouse Cor, % y Le OF ACF | thea tha) INCORPORATED 
ee Route 17, Paramus, N. J. COlfax 1-4100 


This index is published as a convenience to 
the readers. Care is taken to make it accurate 
but CLASSIFIED assumes no responsibilty for g 
errors or omissions Wi Hy d George Washington Bridge 


Only 15 minutes from 
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EMPLOYMENT OPPORTUNITIES 


ASCOP announces INDEX 


opportunities for ENGINEERS TO THE 
at Princeton, N. J. SEARCHLIGHT 


POTENTIOMETER ENGINEER TRANSISTOR ENGINEER SECTION 


Experience in the electrical design and per senior electronics engineer or physicist with 

formance of potentiometers qualified in five to ten years experience in electronic prod ADVERTISERS 
setting up accurate nome measuring circuita at uct design, preferably inatrumentation, it 

low levels, simulating attached circuitry of cluding 4 minimum of two to three yeara 

customers, carrying out life, performance and experience in transistor circuit work. Famil 

environmental evaluations lo work with larity with MIL specs required. Will consider 

the Company's rapidly expanding Switch electronics engineer with three to five years in 

Division Supervisory abilities highly des electromec design with some transistor work as 

ible. Knowledge of MII yer desired but ' tant to senior transistor man 


not mandatory 


SALES ENGINEER Barry 
SENIOR R. F. ENGINEER Belvisio 


Comprehension of the concepts and applica Blan 
Five years experience in electrical circuitry tions of data systems, preferably with several 
apecializing in VHF, UH EF and microwave de years experience in Pulse Width Telemetry C &H Sale 
sen engineering Some background in higt use or four years of Lelemetering or instrumen Communication De 
sMitude propagation study*desirable. Kecord tation experience in missiles, aircraft, or simi Communications Ex 


of successful equipment design as well as ex lar field Muat be willing to travel up to 40 Compass Electronic 
Compass Communicati« 


penence in production designing and planning of the time, usually not in stretches longer Cramer Electror 


Experience or knowledge of instrumentation than two (2) weeks at a time Sales exper 
and telemetry ia desirable rence nol necessar but desirable . 
y Delaware Equipm 


Please Send Resumes to Electronicraft I 


y 
ad ; 
. \ Empire Electr 


~*=—~ Applied Science Corp. of Princeton Engineering A 


Princeton, New Jersey Fair Radio Sale 
Fay-Bill Distributing ¢ 


>» Plainsboro 3-4141 Planesan, $1 
-\ Fischer Auction C 
oo > Fischer Scientific C« 
ne ae 


Gould Greer 
Green, G 


Harjo Sales Ce 


THE ELECTRON TUBE BANDWAGON! B J inno cence cc 


Instrument Service Engineering Labs 


CONTINUING INCREASE IN THE DEMAND FOR ISH Sales Co 

RAYTHEON’S LINE OF RELIABLE TUBES HAS CRE- ony on ee 

ATED SEVERAL OUTSTANDING OPPORTUNITIES py 

FOR FUTURE-MINDED ENGINEERS. ad 
McNeal Electronic & Equipment ( 


@ PROJECT ENGINEERS to supervise important and interesting projects. Mogull Co., A 
3-5 years experience in vacuum tube design, development, or production Monmouth Radio Labs 
2ngineering required R. Co., The 


@ DEVELOPMENT ENGINEERS to work on short and long range electron Page Electronics “on = + 
tube developmental projects. 1-2 years experience desired Photocon Sales 3 


Radalab 
@ PRODUCTION ENGINEERS to work on electron tube production problems Radio & Electronic Surplus 


Minimum experience of | year Radio-Research Instrument C 
@ EXCELLENT BENEFITS Red Arrow Electronic Sales Co 
@ FULL TUITION REFUND PLAN FOR IMPROVEMENT OF Relay Sales . 
FORMAL EDUCATION Ruxur Electronics Cory 
@ RECOGNITION OF ABILITY 
Sanett, Bob 


Societe idustrielle fa, § 
Please Send Complete Resume to ete I elle Al Ss. A 


TECHNICAL PLACEMENT OFFICE “TAB” 
RAYTHEON MANUFACTURING CO. Universal General Cor; 
SPECIAL TUBE DIVISION U. 8. Crystals Inc 
55 Chapel St. Newton 58, Massachusetts V & H Radio & Electr: 


nics Supply 


Western Engineers 
Wilgreen Industries 


NEED ENGINEERS This index is published as a convenience to the 


Place an “Engineers Wanted” advertisement in this EMPLOYMENT OPPORTUNITIES reader. Care is taken to make it accurate but 
section. It's an inexpensive, time saving method of selecting competent personnel for Classified assumes no responsibility for errors 
every engineering job in the electronic industry. The selective circulation of ELEC or omissions 

TRONICS offers you an opportunity to choose the best qualified men available through- 

out the industry 
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asso SEARCHLIGHT SECTION wovernsinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE DISPLAYED RATE 
$2.10 a line, minimum 3 lines To figure advance payment count 5 The advertising rate is $18.50 per inch for all advertising appearing on 
average words as a line. other than o contract basis. Contract rates quoted on request 
PROPOSALS, $2.10 a line an insertion. AN ADVERTISING INCH is measured 7% inch vertically on one column, 3 
BOX NUMBERS count as one line additional in undisplayed ads columns—30 inches—to a page 


DISCOUNT of 10° if full payment is made in advance for four con EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 
secutive insertions of undisplayed ads (not including proposals). Displayed Style 


Send NEW ADVERTISEMENTS to N. Y. Office, 330 W. 42nd St., N. Y. 36, N. Y. for February issue closing January Ird 


The publisher cannot accept advertising in the Searchlight Section, which lists the names of the manufacturers of resistors, capacitors, rheostats, a 
tiometers or other names designed to describe such products. 


TOROID COIL WINDING LAB Py Prarye 
Complete laboratory for sale including lab 
ratory model sub-miniature toroid coil wind 3 Cond. KOILED KORDS BLOWERS 115 Volts A.C. 60 cy. 
ing equipment (modified), formvar insulated 22 
DELCO 60 «ofm ‘0 =watts 


#5067369 used in S84 RADAR 
$14.50 


inductance bridge, et« 


inches long stretches to 9 feet : 
wire, many ferrite and permalloy cores, new List price $3 oO Net $126 G iis" 5” 18 watts $8.95 


MAGNETIC DEVELOPMENT CORP 


40 Bloomfield St Lexington, Mass , REVERSIBLE GEARED-MOTOR 


sent Magnet Aln 
HAND WOUND (0 See. to 24 


Min. TIMER SWITCH. $1.25 


6 Watt Most POWERFUL 
TELECHRON | RPM 
10v. 6 ey $4.50 
10 for $50.00 
en 


£5071896 '4 SHAFT or 11/16 GEAR $17.50 a 
& 5069600 $18 50 3 Round 


Twe Type of Clamps to hold motor $1.50 ea Elapsed $4 3 15 


MERCURY FILAMENT Time Meter \ 

SWITCHES oni amer OF g a $14.50 

59¢ to $6.00 Weighs—! tb emerged 
HG We Buy MERCURY HG 5 neue aenea 
G.E. Switchettes 115 v. AC amp. timing device 
are ue” RELAY ck » ue 

‘or 
100 for $50 $2.90 


TELECHRON Motors : PECIAL PRICE ., $4.90 
4 RPM on Sey [3.6 RPM. 3.15 A sila "Né 50 


or 4% RPM [I RPM 1.95 een OF Dt ee 

on 60 cy. $2.85) 3 R.P. Hr 2.85 HAYDON TIMING MOTORS 
‘ e nem $2.60 

2.6 


2 RPM $2.90] | R.P.2Hr 2.80 
; RPM 4.00] | R.P.12Hr3.25 ‘ reo 0 
+ RPM 2.90160 RPM 1.85 230v 4 RPM 100 


Laboratory Special 1 of Each Motor $25 60cy!2 nem 1.00 
1 lud est. 64P Dey Street 
~~ BLAN 1923 New York 7, N. 78 


WANTED 
300 RCA TYPE 1654 Rectifier Tubes. 


Must be new, boxed, and 
fully guaranteed. Address 
quotation for full or partial 
quantity to: 


Purchasing Agent 


SPOPPRIIPRREDAMA 


GA 


g 


Fisher Scientific Company 
711 Forbes Street 
Pittsburgh 19, Pa. 





awison a ™ AN/APR-4 LABORATORY RECEIVERS 


Also want all 
types airborne electronic equipment: ART-13; “a 
8C-788; 1-152; ARC-1; ARN/7, etc. Top dollar . se Complete with all five Tuning Units, covering the range 38 te 
a 4.006 


; Mc; wideband discone and other antennas, wovetraps, 
, [a 6mobile accessories, 100 page technical manual, etc. Versatile, 
50s SANETT. WEREX | accurate, compact—the aristocrat of lab receivers in this range 
; ; Write for dota sheet and quotations 


paidi 


Los Angeles 35, California 


We have a large variety of other hard-to-get equipment, 
including microwave, aircraft, communications, radar; and labeo- 


WILL BUY ALL ratory electronics of all kinds. Quality standards maintained 


ART-13T47A Transmitters @C-348 Rec'r Modified 

200.00 $25.00 , 
AOT-ED AT Tree gs.co PC-348 Rec'r Unmoadifien NEW TS-13/AP X-BAND SIGNAL GENERATORS with manuel 
8C-788C Altimeters Ame-1 Radic demain oo ~ ; $575.00; T-47A/ART-13 Transmitters, $450.00; H-P, Soonton, 
ane-2 Gemetete 3333 se $280.00 F _— G-R, Measurements, many others in stock 


RS /ARN-7 Radio Compass 8C-312 Receiver $40.00 


Ship via Express C.0-D. Subject to Inspection to. ENGINEERING ASSOCIATES 
19 Washingtor a er cai Ferry, N. J 434 PATTERSON ROAD DAYTON 9%, OHIO 


WANTED 


ART . 13; type ATC J 47, T-47A—transmitters cs MANUFACTURERS 
ry -_g- a WHAT ARE YOUR Let us handle technical sales repre 


Complete units and all comp I ! sentation of your products 
of conditon Any stanity fray oF a INDUSTRIAL TUBE NEEDS? 
te INVENTORS 
RED ARROW ELECTRONIC SALES CO. We will share the cost of protecting 
N.Y. Tel. Oxford 5-0984 NJ. Tel Union 3-7916 FOR THE RIGHT your invention if accepted for com 
eee mercialization 
¢ : 
If there is anything you want a on erer Sede, baaeaes 
that other readers can supply & Cybernetics. 


OR ... something you don’t want— PAGE ELECTRONICS R. W. HODGSON CO. 


et he Ae Ge ee 136 LIBERTY STREET, NYC 6 NY Technical Sales Representation 6 
Advertise it in the COrtiandt 7-4245 Research & Development Engineering 


SEARCHLIGHT SEC TION 3406 W. Washington Bivd Loe Angeles 18, Calif, 


KEpublic 2-265) 


1 
gar 


ELECTRONICS — January, 1956 





SEARCHLIGHT SECTION 


ELECTRONICS AUCTION 


TUES.-WED. JAN. 17-18 + 10km. ‘dsr Cos*ANGeLES“CatiFoRNiA 


TEST POWER saaee i 538 COMPLETE 
EQUIPMENT SUPPLIES TUBES Transformer UTC TRANSMITTERS 


and Super Ouncer 
19 Haseltine 1030 25 Davis Hydrogen Transmitting 2-29638-1 RECEIVERS 


Testers—15 McElroy ARC—TBY—TCS 
TS/TRAP-ONF signet Tape Pullers Receiver 13 COMPLETE MN 26c—WE-27 


Generators 
22 Standard 639 Cathode Ray SCR-522—RTA-1 
Synchroscopes Racks/W Amplifiers and NEW RADAR SETS Walky Talky 


Dumont #241-UPM-1 Plug Sockets—Switches Magnetron i aie BC-459a—BC-357 
56 Frequency Meters 1500 Slide Rules Tubes 200 REGAL 5 TUBE BC-611—-BC-733 
OAO 2 Head Sets—Filters RO OETD Complete SCR-658—APR-4 
FLUAGATE COMPASS 
25 Seta Complete 
MAGNESYN COMPASS 


CRYSTALS GAS ENGINES 3 MILLION 12 LORAN Complete TELEPHONE 


EQUIPMENT (apn/thb) 


1009 COMPLETE WAVE GUIDE FT. WIRE unt eevths & TELETYPE 


SETS oe aia Telephone ™EYNAMOTORS 150 Stromberg Carlson 


66 MOUNTING BASES Radio 189 REDTIFIERS Volephone Sets with 
For SCR-508 and Dial. EE-8 Phone Sets 


608 100 Com (FT -237G) Bell “INDICATORS. CF-3-A Carriers 
y REMOTE CONTROL Aviation VIDEOSCOPES-8 02 | Equipment 


Bearing Deviation 


plete Sets for UNITS-CORD SETS H . : FRA Fre Shit 
a . ok up etc APA-10-1-82: requency Shift 
SCR-543 CAPACITORS-METERS. 7 : SOR-545 RADAR VAN Converter 


rs 


HARDWARE—TOOLS—B HDWE SALES CONDUCTED By OPEN for 
ee FISCHER AUCTION CO. 3, !NSPECTION 


4572 Privacy and Passage Locks, 1831 Dry Chiome & Brass Door Daily 12 to 4 p.m 
Knobs. Pulls—Taps—Letter Metal Stamping Sets—Clamps—Greenlee 648 MARKET ST.—SAN DIEGO, CAL. Jan, 12 until Day of 
Punch—Die and Clap Screw Sets—C Clamps Tel-—BE-92248 Sale 


BLOWERS: TOWERS and ANTENNA| | ROCKETS? PENCILS? 
ie MPgrAC Caer atu. EQUIPMENT LIGHTHOUSES? 


t left 100 CPM: 3” intake 
Se thet, hut “héotar ata? : TRIANGLE TOWER 

@ 2 VDC. .$5.95 (ithustrated) Galvanized Steel 2C37 
6 VOC BINGLE—100 CFM Tower, 124" Base, 30 Ft. High— 


Used $4.95 J in 10 Ft. Sections Knocked 2C39A 


: , down. Complete with Hardware, 
6 voC FLANGE 150 CFM y) \ twe 50 ge » one 60 Ft. Guys; three 2C46 

. , so. C150. | ea / t. Anchors, and Base Plate. 
24 VOC DUAL 20 CY M—Min 2420 $7.95 Each section weighs 45 ibs. Com 6BA4 
10 CF M BLOWER a laured. vob. plete with Erection Manual. Ship- 
right ) 27 VDC; 1/100 J . : ping Weight: Approx. 350 Ibs. 5794 
7000 WPM; Oster Motor, < 2ist F.0.8 $31 95 , 

Lh Mfg. Co takelite A fn 
ower #2, overall size: §-%* erie, one ‘ 


eee oe MAST BASES—INSULATED Fully guaranteed by 
: , 5 , MP.22 BASE—ins. spring action, 


hon ios 
116 V. 400 CYCLE—10 CY M-——Kastern Air Devices 4 ; direction of bracket can be raised 
Motor JSLA—7200 RPM, 1/100 HP. L-R #2 Blower or lowered eon $2.95 PAGE ELECTRONICS 
Asay. Overall Bize: 4.4%” x 3-4”. No. 8110 $5.95 . + eee ae BASE—Iins. type with 
10 CFM BLOWER (Pictured . Requires 2 aa anne 
at left)--28 VDC-—.6 A; 5000 he Weight: 9 tbs. $5.96 
i'M. Mioneer Motor 88-234 iM MP.37 BASE—ins. type with 
\iuminum Blower Housing ry a heavy coll sprin ; 7” dia. ins. Re- 
Overall Size; 4-4" = 3-14 Fy quires 1%" hole for mounting 
Price . $5.95 s Weight: Approx. 10 ibs. ...$8.95 
115 V. 60 CYCLE BLOWERS: a MAST SECTIONS 90% 
115-VAC 60 cycle SINGLE TYPE-100 CRM; 2-%" , 
Intake: 2” outlet, Complete sae: 5” x 0” gg 95 ‘ FOR ABOVE BASES: BUY NOW AND SAVE UP TO 
Ne i 939 : : ) cece ; . ; Vubuter steel, copper coated, 
mov 60 eyole DUAL TYI'E--100 C¥M; 4” Intake % painted—in 3 . sections, 
2” Dis. Bach aide. Complete size: 8” x 6” $13 95 . sorew-in type. MS&-53 can be 4,000,000 NOVICE, FT-243 
No. LCBO . by used to make any length with % 
115 VAC 60 cycle COMPACT TYPR—i08 CFM; Mc lp MS-52-51-50-49 for” taper. GOVERNMENT PU-71, PU-B61, 
tor built inside quirrel cage; 4-4" Intake; 3%” x 3 tf Fi Any section... 50¢ Each. FT-249, DC-34/35 


Fe Bk ee sails x8 <= , See Sap aactaee re Ea. 6 edd SHIP BAND, MISC. 
2,42 "De, Complete size: TH" 9a g) at SAREE 


intake; 2-%" Dis. Complete alze: 7-%" $13 95 

Wei?" 1 «x 6-%° D-—No. 1C807 ‘ 

16 VAC 60 cyole PLANGE TWIN oat tees ty” DYNAMOTORS: 

intake \%" « & Dis. Complete waze: 11 ws. INPUT OUTPUT: STOCK PRICES: 
Me" Hts 81/16" D $21.95 | VOLTS: voLTs: . No USED: SAME DAY 


No, 2006 oe > . 7 i On 

115 VAC 60 Cycle BLOWER-.200 CFM; 4” intake 3 ex, BA a 95 SERVICE! 
_ * mitiet, Overall aize: 8” x 7” x 6”. Bodine 12 or 24 DA.i4 . 

Motor NSI-33. Removed from New Equip 9 2 ? USA/0515 
ment, #HOD-200 $14.95 2 - 25 60 PE-86 
115b—VAC 6 Cycle BLOWER—100 CM; 3-%" In ; ’ BD-.87 
take; 2° outlet; Rd. Plange with Fiap Director 2 DM.25 
Overall size with bracket; 8” L x 6-%" Wa T° ‘ 80.77 
Removed from New Equipmet Diehl 7 
Motor FR-2106-6 No. FDHL- 2106 $6.95 ' a 
Same as above, but with 12- Curved Di $7 95 730 €-133 
rector, No, CDEBL,- 2106 . 83 


5 
Proviously Adv. items Still Avaliable. Please Write! -34 


SATISFACTION 
GUARANTEED! 


OVER 5,000 
FREQUENCIES! 


o=eee ceoeote 
ca CRRA 


we A 


“The appar of OT 
sw NG RADIO SALES ® ima” onto EE ae ee 
LIMA, OHIO CUS. UNION AVE. + LOS ANGELES 17, CAL 


January, 1956 — ELECTRONICS 





SEARCHLIGHT SECTION 


SAVEON TUBES BRAND NEW TUBES cGuaraAnteeD TUBES 


OAg 
OA3 
Ose 
OB2WwA 
OC3/VR105 
OD3/VR105 
ELC1B 
1AD4 
1823 
1824 
1B24A 
1B26 
1B27 
1835 
1836 
1840 
1B42 
1B51 
1B63A 
1NQ 
1N21B 
1N23 
1N23B 
1N23BM 
1N25 
1N26 
1N28 
1N34A 
1N35 
1N42 
1N47 
1N63 
1N69 
1P21 
1P22 
1P98 
1P36 
1W5 
2AP1 
2C26A 
233 
2C35 
2039 
2C39A 
2C40 
2C42 
2C43 
244 
2046 
2C51 
2C52 
2C53 
2021 
2021 W 
2E26 
2€27 
2E32 
2531 
2532 
2/33 
2334 
2536 
2342 
2548 
2349 
2350 
2551 1 
2555 
2356 
2361 
2)62A 


THIS IS ONLY A PARTIAL INVENTORY. 


Bu 


Thousands of other ty 
RECEIVING 


your 
Carry a 
brands only 


ELECTRONICS 


50 
6.00 
3.00 
3.50 

10.00 

60 
1.35 
3.25 

75 
1,00 

14,50 
12.50 
14,50 
14.50 
15.00 
60.00 
35.00 
40.00 
35.00 
50.00 
35.00 
50.00 
15.00 
50.00 


requirements 


complete 


January 


2K22 
2k25 
2K26 
2k28 
2K33A 
2K34 
2K39 
2K 41 
2k43 
2k44 
2K45 
2K47 
2K48 
254 
2K56 
2V3G 
2X2A 
3API 
3BP1 
3B24 
3824W 
3826 
3828 
3B29 
3C22 
3€23 
3C24 
3C27 
3031 
3C33 
3C45 
3DP11A 
3D21A 
3DP1S2 
3E29 
3FPTA 
3GP1 
3530 
331 
3K30 
4823 
4C27 
4c28 
435 
4E27 
4322 
4328 
4529 
4331 
4134 
4542 
4350 
4352 
4X150A 
4X500A 
SBP2A 
SCPI1A 
5C22 
5€30/C5B 
SCPTA 
5D23 
5JP2 
5JP4 
5JP5 
SIPITA 
5323 


es if 


e in stock 


1956 


stock 


1,00 


2.00 
1,00 
5.00 
3.00 
5.00 
5,50 
60.00 
5.00 
2.50 
1.00 
1.50 
9.95 
6.00 
7.50 
4.00 
5.00 
8.50 
3.50 
1.95 
35.00 
45.00 
125.00 
6.00 
3.50 
25.00 
13.50 
875 
35.00 
35.00 
35.00 
65.00 
50.00 
25.00 
99.50 
50.00 
22.50 
55.00 
500 
9.50 
29.50 
1.50 
10.00 
7.50 
7.00 
7,00 
7.00 
9.50 
20.00 


Send us 
TUBES! 
Standard 


5326 
5329 
$330 
5333 
SMP1 
SNP1 
SRAGY 
SRAWGY 
CéJ 
6AJ5-JAN 
6AK5SW 
6AL5W 
6AR6 
6AS6 
6AS71G 
6D21 
6F4 

654 

6K4 
6Q5G 
6LGW6B 
6SKTW 
6SLTWGT 
6SNTW 
6SUTGTY 
6x4w 
6x5WwoGT 
71C22 
7024 
NEt6 
RKQ 
RX21 
HK24 
D42 
HK54 
QK59 
QK60... 
RK6O /1641 
RK61 
QK61 
QOK62 
HY65 
RK65 /5D23 
RKR72 
RKR73 
ML.-100 
100TH 
FG105 
FI23A 
FI28A 
FG154 
V1158 
FG166 
FG172 
HF-200 
WL200 
CE-203 
203A 
204A 
207 
211/VT4C 
212E 
217A 
217¢ 
WLaie 
RX233A 


50 
50 
50.00 
6.50 
11,00 
2.95 
15.00 
15.00 
9.715 
15.00 
20.00 
10.00 
75.00 
3.75 
5.00 
25.00 
50.00 
50 
15.00 
1.50 
2.00 
19.00 
75 


We 


FG235A 
QK249 
WE2498 
WE249C 
250TL. 
WF.-251A 
WE252A 
QK253 
WER54A 
FG258A 
2T1A 
WE2748 
WE262B 
QK283A 
QKI84A 
287A 
WE287A 
WE3008 
GB302 
304TH 
304TI. 
WE305A 
307A/RK75 
WE308B 
WER12A 


M644 
RH507 
SBT... 0 
ML531.. 
§59.... 
KU610 
HY615.. 
WL616 
KU627 
Kku6@s 
646P1 
WL652 
HK654 
681 686 
WETOIA 
702A 
WET03A 
WET04A 
WETOSA 
T06AY-GY 
TOTA 
7078 
WET08A 
TI3A 
T14A 


1.00 
6.00 
100,00 
100.00 
2.50 
3.50 
5.00 
5.00 
8.00 
12.50 
3.00 
1,00 
15.00 
2.00 


SPECIAL! 


5” DUAL GUN TUBE 


P7 screen 


tube 


Long persistency face 
Valve at $200.00 This 


been rejected for military use 


matet tet $17.95 


Shipped & Fully 


Guaranteed. Only 
VACUUM CAPACITORS 
6 mmid. 30 KV 7.00 
50 mmftd. 32 KV 9.00 
75 mmtd. 20 KV 12.50 
Also Other Values! 


has 


829 
8298 
8308 
832 
634 
836 
838 
842 
845 
849 
51. 
852 
860 
861... 
872A 
874 
878 
884 
GLe89 
GL889A 
BBORA 
902A 
902P1 
917 
"9 
927 
931A 
935 
954 
955 
956 
957 
958A 


5611 
5634.. 
5636 
5637 
5651 
5654 
5656 
5657 
5663 
5667 
5670 
CK5678 
5686 
5687 
5691 
5692 
5693 
5696 
5702 
S7102WA 
5703 
5718 
5719 
RKS721 
5725 
5726 
5727 
5744 
5750 
5751 
cK5787 
5e14 
5814A 
5819 
5825 
5829 
5837 
5844... 
5851 
5896 
5899 


WEIRI6A. 
327A 
WE336A 
WE338A. 
WEI49A 
WE3I50A 
3508 
354C 
3568 
3578 
WE359A 
368AS 
3718 
WEI88A 
WE393A 
WEI94A 
WE396A 
4038/5591 
GL414 
417A 
434A 
446A 
4468 
450TL 
WL456 


7158 
715¢ 
TI7A 
T20AY-EY 
T21A 
7218 
722A 
T23A/8. 
WET24A 
WE7248 
726A 
| 7268... 
726C 
130A 
750TL 
800 
801A 
802 

803 

804 

805 

806 

807 
so7w 
808 


3.00 
3.00 
2.75 
99.50 
3.50 
3.00 
50 
2.00 
35.00 
59.50 


991 
CK1005 
CK1006 
CK1007 
1603 
1620 
1623 
1624 
1625 
1626 
1636 
1641 
1642 
1945 
2050 
2051... 
ZB3200 
SSITA 
5551.. 
5553/655 
5557/FG17 
5559/FG57. 
5561 
5586. 


4.00 
12.00 
50 
50.00 
75 
7.25 
2.50 
8.50 
85 
85 
7.00 
30.00 
20.00 
7.50 
42.50 
1,50 
50 
2.75 
1,40 
9.75 
4.00 
7,50 
1.20 
4.00 


5901 
5905 
5908 
5910 
5932 
5933 
5998 
6005 
CK6050 
6147 

6177 

8005 

8012 
8025A 
9001 

9002 

9004 

9005 

9006 
9903/5894 


so7Ww 


1,00 
30 

25 

90 
1.35 | 
50 
65.00 
1,00 
65 
75.00 
1.75 
25.00 
90.00 
- £2.95 
10.00 
29.50 
125.00 


1.25 


CHECK 


ELECTRONICS 
Dept. £-¥ 
1100 Venice Bivd 


All 


5591/4038 


2.75 


75.00 
7.50 
4.00 
5.50 
1.40 
1.50 
1.00 
125.00 
1.50 
125.00 
1.50 
1.00 
2.00 
3.00 
4.75 
5.00 
4.75 
1.00 
1.75 
6.00 
1.10 
3.00 
2.50 
175.00 
1.75 
65 
2.00 
1.90 
3.10 
2.20 
4.95 
1,00 
2.00 
25.00 
7.95 
1.00 
70.00 
3.00 
4.00 
6.50 
7,00 
6.50 
6.95 
7.95 
AS 
4.00 
4,00 
15.00 
1.75 
2.00 
3.00 
49.50 
4.95 
1.00 
7.00 
85 
65 
85 
1.50 
25 
20 00 


SALES CO. 


Los Angeles 15 
California 


Prices F 


WITH US FOR YOUR REQUIREMENTS 


O.B. los Angeles, sblect to 


change without notice. Minimum order $5.00 
Check with us for items not Heted 





SEARCHLIGHT SECTION 


FAY-BILL DISTRIBUTING CO. 


Partial Listing Only LARGEST SURPLUS DEALER IN THE COUNTRY—STANDARD BRANDS—TRANSMITTING AND RECEIVING 


Lee Price Tyee Tyee Type Price Type Price Type 

ER ais... 20:98 | sbi | #2 ‘e ut 

ips 9.09 | 242/879 259A : 6.95 ease 

ipie 749 7Xe 264€ 14.99 ap | SASS. 
2AP1 s.99 | $48. 271A 26.50 49 Gaxa 

282) 1.49 a 274A . 

26 P11 7.99 38P3 27482 26.50 sae 

2622 ae | 3823 J 2824/8 9.98 ‘oo $80? 

2623 2.99 286A a sas 


2026 2g «3824 . é.99 | 2878 $8G6G 
20264 “9 3B24W J oo | toeere 6BHe 
2080 4.95 sm25 ser ans 6BE6 
2033/2703 * «38727 y 6es6 


110A 

2a28 6BKTA 
2C39A 8.40 33% b16A sec? 
209A boxed) 12.40 4274 + + oF 
260 +99 ’ 3294 


2€43 10.40 +398 
2¢48 bores) 3508 


i718 
204 JRA 
2681 193A 
oF We Buy Your Surplus “39 68 
$036 Send Us Your List For Highest Quotation =_° 
2036 LARGEST BUYERS IN THE COUNTRY ses 
26-272 
25-21 trea 
25-22 ° $34 
25-26 ; ie 46 
e 4676/EL6C 3.95 os 

4628/C@2256 2.99 6Ke 

4-126A 18.99 ous 

ae 3.69 

4c27 8.96 

4c 53.50 


4C35 14.99 
4022 9.95 
4012 19.89 
4t27 9.99 
4422 34.50 
4423 34.50 
4424 34.50 

54,60 


59.50 
89.50 


= 
~Ze 


= 
S 
wn Seew~erHnwe 


Onna Ne 


IIIT 
weTOO 


6GNe 
epae 
6B8Q7A 
6@x7 
6cDe 
6C BE 
6c4 
6cs 


~ ~~ 


> oe 
3 ne 
se 

DRL VNNNNNVNN 


=TeO*BOo"-y<xx<c4ca* 


> 
Soe Seer eessss 
~ 


WEN CerKORann 
eee eravcenece® 


eee 


~~ 


reese 

 wessveecn 

eeeeeen 
BTSSPNCSE THE TEC EC CORES> SS PPP PD 


om> 
SSee~erzEe 


SPs ee *OQ0eH= 


= 
~ 


Sy 


~ 
r~ 
on 


ene 
6n“7 
enue 
6Lem 
6L6G 
6.7 
on? 
6n7aT 


5 
ON ne et ee ee 


“34822252 
PP<CKCCEY ETI PAK 
onwes 

> 


< <<ecececc 
es en ct 


S744 
$751 
763 
5796 
$814 
e796 


~~~ 
ece 
~oOe 
poe 
7 0 oo ws woes 
cvo<oe 
=*aee~ 


a74 
a76 
a7 
aaa 
eas 
9-3 
902A 
oe 
927 
SHIA 
954 
955 
956 
967 
ose 
All boxed and tuily guaranteed. Special quantity discount—(0% on 100 or more of same type. Minimum order 
$10.00. Thousands of other types in stock nd us your requirements F.0.B. New York 25% deposit with 
Telephone CAnal 6-8404 order or if paid in advance save C.0.0. charges. Rated firms net 10 days. Prices subject te change without 
oo. For fast service ask for Sy 


~<~ 
-es 
-2e 
>>> 
<< 
Pare 


$915 

$963 

$964 

so77 

6080WA 
96 


< 
= 
> 


~< 
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<.< 
SHS PS HOLS FOOe 
>> Pr>>>r 
yop tata) 
~~ enn 
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FA Y-BILL*:'3::"*: 
= CO. DEPT. E) 


418 Broome St., N. Y. 13, N.Y 


B> <P> > POe>> 


~~ SS Sw 
SieSeaqeweaen 


NN 
~ 
WN eomoe 


TO NCCEP>Y yr HK 
Sine ee ene eeeen 


Your Inquiries to 
= Advertisers Will 


world’ S largest Atta an ag — ' Have Special Value... 


—for you—the advertiser 


* Immediate Delivery shiatstaei —and the publisher, if 


x Hundreds of Types Standard Telephone Type Relay you mention this publica- 
CODE 4 TWIN CONTACTS tion. Advertisers value 


ot All Standard Makes 11-Form A 1-Form B 1-Form C 1-Form D highly this evidence of 


Heavy duty armature bearing. Available in 
all standard coil resistances from 12 ohms to 


+ New-Inspected-Guaranteed 12,000 ohms. Single or quantity prices on the publication you read. 


request. In stock, 


Satisfied advertisers en- 


able the publisher to se- 
24 HOUR DELIVERY OF THESE TYPES P . 
Standard Telephone Relays Keying Relays Antenna and Ceramic Relays cure more advertisers and 


Short Telephone Relays Hermetically Sealed Relays Motor and Control Relays 


Midget Selays Voltage Regulators Relay Assemblies ——more advertisers mean 


Timers and Cutouts Latching and Interlocking 


Aircraft Contactors Differential and Relays more information on 


Rotary Relays Polarized Relays Mechanical Action Relays 
Western Electric Special Relays Ratchet and Stepping Relays 
Type “E Relays BK Series Time Delay Relays more products or better 


Write for New Relay Sales service—more value—to 


I olay Catalog C-6 YOU. 
a 4] P.O. Box 186-AA, West Chicago, Ill. Phone West Chicago 1100 


January, 1956 — ELECTRONICS 





SEARCHLIGHT SECTION 


WAR TERMINATION INVENTORIES 


ELECTRONIC ( oH ESTERLINE-ANGUS RECORDER 


WRITE OR WIRE FOR INFORMATION ON OUR SALES CO. 
COMPLETE LINE OF SURPLUS ELECTRONIC 9176-8 Bee Colerede St 
COMPONENTS. ALL PRICES NET F.O.B Pasadena 8, Colitornia 


PASADENA, CALIFORNIA RYan 1-7393 
Model AW 0-1 MA 


nent egnet 
k due peed 


nent data 


INVERTERS DUAL OUTPUT MOTOR GENERATOR 


¢ ~ abr pees $200 00 


RATE GYRO TYPE T-2004-3C-A 
MFG. KEARFOTT CO. 


42-1-A Bendix Gyr sucitat j 
OC Input 14 volts; output: 115 volts; 400 MEE 400 cy. 3 ph. Take off out 
cycles. 1-phase; 50 w $35.00 ~% put 26 VAC 40 y ale 
12116.2-A Bendix tad | cod ; a4 . phase. Rating 2 ec. Ap 
Output: 115 VAC; 400 cy single phase; 45 ~ 7: , . prox ite Diameter 
amp. input: 24 VOC, 5 amps $35.00 i tr , . ; Height 2% 
12117 Bendix 114 > a , eee it Hermetically sealed 


Output: 26 volts; 400 cycles, 6 volt amperes, Equipped wit? 28 «(vO 


1 phase, Input: 24 VOC; 1 amp $15.00 neate Iperates efficiently 
‘ e of 54” to 
12121 Bendix ad wre 1250 
input: 24 volt 0.C. 18 amp. 12000 ¢.p.m ; { os t “10K load 
Output: 115 volts, 400 cycle, 3-phase, 250 \ ra e mill 
volt amp, 7 pf $49.50 ha over $1700.00 
2123 Bendix ow itio 
Output: 115 V; 3-phase; 400 cycle; amps Limited quantity $150.00 ea. « 
5 Input: 24 VDC; 12 amp $49.50 
26-2-A Bendix 
put: 26 volts; 3 phase; 400 cycle; 10 a 
6 PF. input: 27.5 volts DC: 1.25 amps 
nt CENTRALAB ROTARY POWER SWITCHES 
12130-3-B Bendix f Buceead | 
Output: 125.5 VAC; 1.5 amps. 400 cycles f = 
single phase, 141 VA. Input: 20-30 VDC 
18-12 amps. Voltage and frequency regulated 
$49.50 1CT Cont. Trans. 90/55V 60 
12133 Bendix 10G Diff. Gen. 90/90V 60 cy 
input: 26/29 volt D.C., 28 amps Output iF Syn. Mtr. 115/90V 60 cy 
115 volt, 3 phase, 400 cycle, 250 voit amp., 1G Cen 115V 60 cy 
8 pt. $59.00 1SF Syn. Mtr. 115/90V 400 
12143-2-A Bendix IF] Gen. 115/57.5V 40 
Output: 115 volts: 400 cycles; 250 VA; OJIF3 Gen. 115/57 SV 400 cy 
single phase pf. 9-1. DC Input: 26-29 VDC; QIIFAI G f i! i 7! V 400 re 
25-22 amp; voltage & frequency regulated iT eons Sonn , , 
$49.50 57.5/57.5V 400 cy 
2)1H1 Diff. Gen. 57 5V 406 y 
2)5D1 Cont. Tran 105/55V 60 cy 
255F1 Cont. Trar 105/55V 60 cy 
2 
2 


y 


778 Bendix 
Output: 115 volt, 400 cycle; 190 VA; single 
phase and 26 volt, 400 cycle, 60 VA, single 
phase. input: 24 VOC $37.50 
10285 Leland ) 
Output: 115 volts AC; 750 VA, 3 phase, 400 CT Cont. Trans. 90/55V 60 cy 
cycle, .90 pf and 26 volts. 50 VA, single 5D Diff. Mtr. 90/90V 60 cy 
phase, 400 cycle, .40 pf. input: 27.5 VOC, 5DG Diff. Gen. 90/90V 60 cy 
60 amps. cont. duty, 6000 rpm. Voltage and 5F Syn. Mtr. 115/90VAC 60 cy 
frequency regulated $59.50 5G Syn. Gen. 115/90VAC 60 cy 
10339 Leland SHCT Cont. Trans. 90/55V 60 cy 
Output: 115 volts; 190 VA; single phase; 400 5S0G Diff. Gen. 90/90V 400 cy 
cycle; .90 pf. and 26 volts; 60 VA; 400 cycle, 60G Diff. Gen. 90/90V 60 cy 
40 pf, Input: 27.5 volts DC, 18 amps cont 6G Syn. Gen. 115/90VAC 60 cy 
duty, voltage and freq. regulated $49.50 1G Syn. Gen. 115/90VAC 60 cy 
att ( i 
10486 Leland ¥ ay ae mnt. Mir 
Output; 115 VAC; 400 cycles; 3-phase; 175 ’ ae 
‘ ‘ « . R200-1-A Kearfott ( 
VA; .80 pf. Input: 27.5 DC; 12.5 amps; cont 
26/11.8V 400 cy 
duty $70.00 . 
10563 Leland R210-1A Kearfott 
Output: 115 VAC; 400 cycle; 3-phase; 115 26/11 BV 400 cy 


VA; 75 pf. input: 28.5 VOC; 12 amps a Ar ‘ev 400 
$35.00 on 


C56701 Type 11-4 Rep. 1 


Output: 115 VAC, 400 cyc; single phase; 1.53 C69405-2 Type | Tra 


: ' 115V 60 cy 
amp; 8000 rpm. Input: 13.5 VDC; 29 amp ‘ 
’ $50.00 €69406 Syn. Transr 15V & 


C69406-1 Type 11-2 Rep. 115V 
C7616& Volt. Rec. 115V 60 cy 


Steatite-750 watts at 115 VAC 
Has positive, non-stall 20° indexing, double 
wiping solid ver ' A 

12 thd 


Jeck, 17 positior 
17 


2J/5H1 Gen 115/105V 60 cy 
5M1 Gen. 115/57.5V 400 cy 


deck sition 


) © deck, |7 positions, 


SMALL DC MOTORS 
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PE109 Leland 


(approx. size overall 344" x 1%" dia 
5069600 Delco PM 27.5 VOC 250 rpm $12.50 
5069230 Deico PM 27.5 VOC 145 rpm 15.00 
5068750 Deico 27.5 VOC 160 rpm w/brake 6.50 
5068571 Deico PM 27.5 VOC 10,000 rpm 
(iulx2”) 
5069625 Delco 27.5 VDC 
120 fpm w/governor 
MM A-11 Globe PM 24 VOC 
SBAIOAJI8 GE 24 VDOC 110 rpm 
5BA10AJ37 GE 27 VDC 250 rpm reversible 
5BA10AJ52 27 VOC 145 rpm reversible 
806069 Oster series reversible 1/50 hp 
10,000 rpm 27.5 VOC 1%" x 3% 
C-28P-1A 27 VOC 1/100 h.p. 7,000 rpm 
7100-8 PM Hansen 24 VOC 160 rom 
SSFD-6-1 Diehl PM 27.5 VOC 10,000 rpm 4.00 
6-volt PM Mtr. migd. by Hansen 5,000 rpm 
1%" in dia. 2” long overall 4.00 


S888 Sb aa s 
883 88 88 & 


PE218 Leland 
Output: 115 VAC; single phase pf 90 . 4 
380/500 cycle; 1500 VA. Input: 25-28 VOC © 76248 Syr Tras a! nV 60 
? amps; 8000 rpm; Exc. Volts 27.5 BRAND €76249 Syn. Diff Vv 60 cy 
NEW $30.00 €78863 Repeater 115V 60 
MG149F Holtzer-Cabot C7933! Transm. Type 1-4 
Output: 26 VAC @ 250 VA; 115 V 500 eS! Bendix Av 
VA; single phase; 400 cycle; Input: 24 VOC an A 


s Bendix Mtr 
@ 36 amps $40.00 FPE-25-11 Diet 


MG153 Holtzer-Cabot 7E/NISV 6D 
input: 24 VOC; 52 amps. Output: 115 volts FPE.43-1 Re 
400 cycles, 3-phase, 750 VA. Voltage and FJE-43-9 Re 
frequency regulated $95.00 999-0411 Kollsma 5 

OMF2506M Continental Electr 1377-0410 Kolisman 26V 
24-30 volts input; 5.5-45 amps; cont. duty 5158-0410 K man 26V 
Output: 115 volts; 44 amps; 400 cyc; 1 10047-2-A Bendix 26V 400 
phase; pf 1.0; 50 watts $39.50 2900 Trar 115V 400 


~ ~ = 
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SEARCHLIGHT SECTION 
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ELECTRONIC TUBES — 
All types — one dependable source ! 


ALL V. H. TUBES ore new, first quality and unconditionally guaran nteed. 
ALL V. & H. TUBES advertised are in stock. 


All Vv. & H. TUBES are standard brands—R.C.A., Sylvania, G.E., Reytheon, 
Federal, ete 


ALL TUBES——NATO, JAN, commercial, special purpose, transmitting and receiving 
from one source—V. & H. RADIO AND ELECTRONICS! 


7406 4341 oss7y 250TH. TEL ST4AK $645 $902 
24 osKiw 252A S76A seae 915 
24b1A 263A $92 seas $931 
24624 268A 615 $646 $932 
2422 269A “U627 5647 $933 
242) 6n1-" $651 so4e 
2426 648-P1 S651Wa $949 
226 G wnmese 5654 $962 
2428 7008 2 $687 

2429 703A 5659 

2410 704A $4660 

2K53A 706A $661 

106 $663 

semies $667 

707A, 8 5670 

708A $672 

TIGA 

7itA 

714A, 

7ibA 


WEATHER EYE RADAR 


10 cm. 3,000 mes. 4-20-50-100 mile range 
360° azimuth. 80° elevation sweep. 7” PPI. 
Beacon position ref. scope. Lightweight, 
Western Electric Mfg. Brand new. Com 
plete. $2,400. 


GUIDED MISSILE BEACON 
b FILTER CAVITY F-28/APN-19 


2700-2900mc. | db max. lows at ctr 
freq. over band, 3db at 15 me band ends 
JAN spec. ideal as standard reference 
cavity. Brand new. Guaranteed, $37.50 
AN/APN-60 Crystal Mountin $19.50 
COAXIAL CRYSTAL MOUNT. Type N 
fittings, tuneable silver plated Holds 
any IN2) type Xtal. $15.00 
PULSE XFMRA .3mu See. 1000 cy. 12.5 
ky, 9 5A; Skv 64A; 200V. 87x3"x5” 0.0.$14.% 
FEEDBACK DIPOLE %” coax %” oO $14.50 
GOMC. IF STRIP uses (6) GAKS, $9.50 


~ 
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CUTLER FEED DIPOLE, 1"x%4" 
x é PLANE BENDS UG30/40 sta Radi 
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$4.7 
MiTRED BEND. Vy Short Radiu 
lane, $10.00 

TRANSITION, 1"x%* to 1%"x%”" lau 


1 
1 
4 
i 
' 
! 
i 
! 
4 
‘ 
! 
i 
! 
i 
i 
1 
i 
B%”, $6.50 i 
TWIST 90 DEGREE, G39 to UG4 
i 
!' 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
: 
i 
i 
i 
i 
i 
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Silved plated, $6.50 

CRYSTAL MOUNT. Hold any IN23 
xtal, 1 %” guide and coa ut 
UG40 fig. input $15 00 
AS 24/APS 6 ROTARY JOINT SET $7 
DIRECTIONAL COUPLER ‘‘Airtron 
surized cross guide type. Aluminur 


DUPLEXER, latest type incl 
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ROOBERS 


wren 
ae 


mount, directional coupler, etc. 1”x"% 
LINE STRETCHER, VSWR matchir 
XMBN Lines, $24.50 


ea 


a2 IENGNON- 


Sue eee 


DIRECTIONAL COUPLER bi-dir 

115/U) flanges, $22.50 

KLYSTRON OUTPUT COUPLING f 

2K50, RG 66/U guide, $6.5 

H BEND 90 deg. CG346/U, $12 

E BEND 90 deg. CG345/U. Cplg. UG 
¢ ( 


2<32+42 
e ae 


OF CCC CoC ee a nae 
<2 522 <<¥ 55K 
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117 to UG-116. RG66 guide 
ADAPTERS 1%” lg UGI1IE to UG 


UG11T to UGIIT ea 
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TEST eres 


MIT type T8166 Sign al G 204 
2700-2900me, we below cutof 
bridge sup 
OAP WAVE. METER, "tree 
$85.00 
10CM THERMISTOR BRIDGE "ower meter 
direct reading muplete. Weatern Electric. $65.00 
ECHO BOX, TS 2 UP 2700-2000me. $64.5( 

EC ng BOX OBt Precision w/detector and 
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ty78 te |! 550-5 Ave, N.Y.19,N.¥. Tel: JU 6-4691 


| 2564 249A, 8, 672 Hy oe PAUL J PLISHNER 


PRICES AND CATALOGUES ON REQUEST. 


SEND US YOUR INQUIRIES TODAY LOW-VOLTAGE TRANSFORMERS 
REMEMBER: WE ALSO BUY ALL TYPES OF ELECTRONIC TUBES New Release of Government Surplus Material 


Model #8-9527 KENYON 
TRANSFORMER CO 2.2 
KVA. Input 110/220 ts 

60 ¢ Output | Its 1 


> 
out 
x® 
=——~ 
fe 
7*» 


meter, $325.01 
TTX ioRH 3 CoM FM TEST SET Sig. Gen., Freq 
meter, calib. attenuator, The istor Bridge, 115v 
60 cy ac. $175.00 
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Continuou ity ne ize 


Price BRAND NEW ONLY $23.95 Ea. 

#S-9527-WI WESTINGHOUSE Same Spe 

But Single 115 V Input & Lighter Ft. NEW $22 

DOZENS OF USES FOR INDUSTRIALS, TEST- 

ING LABS, EXPERIMENTAL UNITS & SCHOOLS 

#@ Heavy-Duty Soldering & Dip-Soldering & Plating 
, is ® HBattery-Charger ® Spot-Welding ®& Welding 
. « *® Ma ers & Heat.’ . 


Treating # Electromagnets 
TUBE BASE PLUG-IN TYPE & Testi Tubes, Coils, Breakers, & Relays 


toe F o ash . 
Gimilar characteristics to UX 7350. Precision-made i a o ae a pa > c. - v4 WW a Orgere 
Two (00-turn and two 50-turn coils wound on high : P 


quality hypersi! cores, Built inte octal bakelite tube McNEAL ELECTRIC & EQUIPMENT CO. 


Completely impregnated and seated—humidity . 
nt. Diagram on end diso of each unit provides 4736 Olive S8t., Dept. E-12, St. Louls 8, Mo 
tillty of application 


THESE PT-3 TRANSFORMERS 
may be used 


In Blocking Oseiltater, Multivibrater and Scope TH YRATRONS? 


© 

@ For toterstage coupling, impedance matching and isolation 

@ Wherever accurate timing and triggering are essential 

@ in circuit applications requiring the generation of tow power and CIA 4 50 
low voltage pulses 

@ in circuits utilizing repetition rates from 0 to well over | MC and ClK 6 00 
pulse widths from .03 microsecond 5 : 


Only $5.95 ea. FG105 12.00 
flee aoe LOW INTRODUCTORY PRICE 2 $11.00 5557/FG17 4.50 
, : 5720/FG33 7.50 


2 microsecond 40° 


8 microsecond 6 
f Cramer Ebeclronits, Suc. Always stocked at 


811 Boylston St., Boston 16, Mass co 7-4700 PAGE ELECTRONICS 


Write tor Bulletin of tate items 


January, 1956 — ELECTRONICS 





COMMUNICATIONS 


SEARCHLIGHT SECTION 


EQUIPMENT €9O 


MOVING TO LARGER DISPLAY QUARTERS 


ON OR BEFORE JAN 1, 1956 
To Serve You Better 


343 CANAL ST-N.Y.C. - 


OPP CHURCH ST. 


CHAS ROSEN *« Phones — DI-9-4124 and CA-6-4882 


H!I-POWER SERVO 
TRANSFORMERS 


tNPUT TRANS: Amertrar Response 
wo ay. I’ a of Secondary 68 
ohms. Level 45VI 
Output Trans: Amert 2 8. Response 
(@ ey. at 58 € » 1 60 
Seoondary 4 ( no 
Bet of input 


PULSE TRANSFORMERS 


4P37: Primary, 5@ Ohms 750V, .001 Dut a | 
00@ Ohms Impedance. Bifilar 12.6V/2.5A 

RAYTHEON WX 4298E: Primary 4KV { 
SP’. 16KV-16 AMP DUTY RATIO: 001 401 
Fil, TRANS. “BUILT-IN” 

WECO: D-163247 For Modulator of SCR 


GE #K-2449A 
rimary: 9.33 KV, 50 ohms dD 
ondary: 28 KV, 450 ohm 
ul length 1.05/5 wuseo » ¢ 12 
rPrs, VK Power Out: 1,740 KW 
Bifllar: 1.5 amps (as shown) $62.50 
GE #K-2748-A, 0.5 usec @ 2000 Pps. Pk. Pwr. out is 
32 KW impedance 40:100 ohm output. Pri ts 2 
KV Pk. Seo. volta 11.5 KV Pk. Bifilar rated ‘at 1.3 
Amp. Fitted with magnetron wel $24.50 
K-2745 Primary: 3.1/2.8 KV, 50 ohms Z. Secondary 
4/12.6 KV 1025 ohms Z. Pulse lengt! 0.2 
we @ 600/600 PPS. Pk. Power 200/150 KW. Bifila 
t Amp. Has ‘built-in’ magnetron well $32 50 
K-2461-A. Pmary: 3.1/2.6 KV¥V—60 ohme (line Sec 
ndary 14/11.6 KV—1000 ohms Z. Pulse Length 
ec @ 600 PPS. Pk. Power Out: 206 0 KW. Bifilar 
Amp. Fitted with magnetron well. $29.50 
K35)45-—Pulse inversion: PRI: 5 KV PK. Pulse Nega 
e. Bee: Pos. Pulse, 4 KV; 1 usec. and .001 DUTY 
RATIO . $6.50 
54)/318-1|—3 wdgs. Rat I:l:l, 1.10 uh wdg 2 
ohms DCR $3.50 
UTAH X-1 1: Dua) Transformer, 2 Wdgs. per sec 
m 1:1 Ratio per sec 13 MH inductance 50 
DCR es $5 00 
UTAH X-150T-1: Two section Wades. per sectior 
1:1 Ratio, 3 MH, 6 ohms DCR per Wag $5.00 
68G71i: Ratio: 4:1 ri: 2 , Sec. 53 ] Pulse 
@ 2000 PPS, 0.0) : 4.50 
TRI049 Ratio 21 I 2% i ‘, ae H 
DCK 100 Ohms $6.75 
K -904695-501: Ratio 1:1, P un Img 
40 Ohms. Passes pulse f ‘ sec 
rine $8.95 
RAYTHEON, 'X x ea 


PULSE MRE 


H-616 10KV, 22 . 
H-615 10KV, 0.85 usec ri 
K88865 CHARGING CHOKE 
40H @ .OBA, 2) KV - t 
G.€. 35B5-1-350-50 P2 } 
a er tan 60 Ohr ihe vet 
K 89623 CHARGING CHOKE 
DCR, 9000 Vac Teat 
4-605: 25 KV, “E’’ CK 


pedance, 5 sectior 


PULSE MODULATORS 


MiT. MOD. 3 HARD TUBE PULSER: Outpu 
Power 144 KW ( 2 KV at 12 Am D. Duty 
ax. Pulse duration l 2.0 microsec. t ve 
age: 1 vy. 400 to 2400 s Uses: 1-71B 89-1 
72's, 1-'73. New -+-Laas Cover—$135 
Airborne RF head “lel ALA, delivers 50 Kw peak out 
¢ at 9 . « : ( i th ¢ 


and a "$185.0 


DELAY NETWORKS 


D-168184: | i 
D-170499; 0.2 
0-165997 Delay 1.2 
RCA #255686 -502 
0.162311. Dela 
Bandwidth 
4-172578. 416 ohms imy 
D-150979: Oscillating 
Wher mal ir 


eek dda 


COMBINATION—-115V/60~—INPUT 
150-C-150V 65MA, 6.1V 2.5A4,6.3V/0.6A $1.79 
900V/25MA PK. 5V/2A, 2V 7.5A 2.79 
350-0-350V /120MA, SVCT 3A, 2.5VCT 
12.5A, 2.5VCT/3.5A 4.39 
78V/0.6A, 6.3V/2A 1.95 
350-0-350V/90MA, SVCT/3A, 2.5VCT 
12.5A 4.60 
350-0350V/SOMA, SVCT/2A, 2.5VCT 
7.5 3.65 
7000V /.018V, 2.5V/SA/17,800 V. Test 22.50 
450-0450¥ @ 200MA, 10V/1.5A, 2.5 
3.5A, 5V/3A 4.35 
350VCT .026A SV 3A 2.75 
S85VCT 086A SV 3A. 6.3V 6A 4.25 

PLATE—-115V/60~INPUT 
400VCT 4.0 AMPS For RA4} 17.50 
125V /45MA (For Preamp 1.15 
3140/1570V. 2.36KVA 85.00 
22,000V 234 MA., 5.35 KVA 115.00 
TSO00V /.06A. Half Wave 59.50 
2500V 12 MA H’SLD 4.95 
-38-2 37.5/40V AT 750 MA 2.15 
FILAMENT—115V/60~INPUT 
“157 4V/16A, 2.5V/2.75A 2.95 
101 6V/.25A 79 
-924 5.2SA/21A, 2x7.75V 6.54 14.95 
824 2426V/2.5A, 16V 1A, 1.2V 7A, 6.4V/10A 
6.4V/2A 8.95 
FT-463 6.3VCT/IA, SVCT 3A, SVCT 3A 5.49 
FT-55-2 7.2V/21.5A. 6.5V/6.85A, SV/6A, 5V/3A 8.95 
FT-38A 6.3V/2.5A, 2.x2.5V/7A SKV Test 2.79 
FT-650 2.5V/10A-3KV TEST LO-CAP 7.50 
FT-025 2.5VCT/10A, 10KV TEST 6.95 


FILTER CHOKES 


Description 
12H Y /250 MA 2590 V. Teast $3.75 
CH-CEC 117; 9-60H/.05-400 MA. 10 KV Test $14.95 
CH-115 2.54 /700 MA, 2.5 KV Test 18 Ohms 5.75 
CG-044 8.511 /350 MA. 2.5 KV Test 50 Ohms 6.195 
H.291 0-1H/12 A, DCR: 0.3 Ohms 12.50 
CM.791 0-11 /12 A, DCR: 0.3 Ohms 12.50 
CH.322 . 35H /350 MA-10 Ohms DCR 2.75 
CH-41 Dual 74/75 MA. 114/60 MA 4.69 
CH-69-1 Dual 120H 17 MA 2.35 
CH-776 1.281 /130 MA/75 ohms 2.25 
CH-344 1,54 /145MA/1200V Test 2.35 
CH-366 20H /300 MA 6.95 
CH-999 15H Y/15 MA-—400 ohms DCR 1.95 
CH-445 0.54 V/200 MA, 32.2 ohms, 3000 V.T. 1.39 
CH-170 220.514 /380 MA, 25 ohms 2.79 
CH-533 13.5H, 1.0 AMP DC. 13.5 KVINS 29.95 


oY Sa ae ah 


All Primaries 115V. 400 Cyctes) 

KS13101 6.1V 15A 6.1V/0.9A 6.3V/0.4A, 
6.*V 0.2A $ 

1450VCT 0.28%A, 1050VCT/0.217A 

KS9615 6.71V 4A, VIA 

KS9t18 6.1V 4A, P/O R-55/ARO-9 

KS9608 1233/.35MA, 1140VCT .O7A 

352-7102 6.%V 2.54 

M.-7472426 1450V 1.0MA. 27.5/.75A, 64AV/3.9A 
5V 2A 6.5V/.3A, P/O 10.39 
APG-13 

640 VCT © I40MA, 6.3V/.9A, 6.3V 
6A 5V/6A 

9800 (8600 @ 32MA 

S000V /290MA. 5V 10A 

TIAVCT/ ATTA, 1710VCT 177A 

7TOOVCT/350MA. 6.3V,0.9A, 6.3V 
25A, 6.3V/.08A, SV/CA 

252.5V/2.5A (2KV TEST) 6.3V 
2.25A, 1200/100/750V, © .005A 

1140/1.25MA, 2.5V 1.75A 2.5V 
1.75A-—-SKV TEST 

320VCT/SOMA, 4.5V/3A, 
20A, 2x6.3VCT/6A 

2.5/1.75A, 6.3V/2A 

13V9A 

2.77V @ 4.25A—10KV Test 

900V /T5MA, 100V /.04A 

S90O0VCT/.067A, 5V/3A 

800VCT/65MA, SVCT/3A 

700VCT/S06MA, 5V/3A, 6V/1.75A 

2500V /6MA, 300VCT /135MA 

110V/SOMA TAPPED 625V 2.5V/5A 

6.3V/2.7A, 6.3V/ 486A, 6.3VCT Z1A 

27V/4.3A, 63V/2.9A, 1.25V .02A 

650VCT/SOMA, 6.3VCT/2A, SVCT 
2A 

400VCT /35MA .6.4V/2.5A,64V/.15A 

1150-0-1150V 2MA 

6VCT/,00006 KVA 

6.3V/9.1A, 6.3VCT/6.5A, 2.5V/1.5A, 
2.5/3.5A 

S92VCT/1LISMA, 6.3V8.1A, 5V/2A 

6.4/7.5A, 64V 1.8A, 64/2.5A 

600VCT I6MA 

2100V .027A 


Stock 
cH.ou4 


Price 


KS17104 


352-7039 
702724 
KS9584 
KS9607 
352-7273 
352-7076 


352-7196 


352-7176 


RA6400-1 
901692 
901699-501 
901698 -501 
Ux18855C 
RAG405-1 
T -48852 
352-7098 
KS9236 

M 7474319 
KSS984 
52C080 


32332 
68G631 
80G198 
302433A 


KS 9445 
KS9685 
706 30G1 
M.7474318 


6.iv/CcT 
SKV Test. 


New Pew we RENN e 


mn we 


an ene 


VHF TEST SET 


The signal generator is designe 
serve a6 an aid in aligning | 4 
megacycile FM receivers. It consist 
poimarily of a temperature controlled 

ystal osoillator, the plate cireult 
which is tuned to the 48th harmon 
w the crystal frequency. The genera 
tor provides an extremely stable out 
put which can he varied continu 


from zero to well er a hundred 

nicrovolts. Pre ' an heer 
two-frequer t 

s utilized 


New, Less Crystal 


dual orysta) 


$32.50 


POEL 


IinPUT ouTPeur 
TYPE VOLTS AMPS VOLTS AMPS Pr 
inPUT ourTeurT 
BDARS! 4 375 ‘ $6.50 
35-059 19 405 4.35 
POS X-15 “4 220 
DM33A 28 540 
23350 27 285 
6-19 2 275 


DA-3A* 28 


PETICM 28 

BD 69; u“ 

DAG.-33A 14 

BDAR 9) 28 
tLees filter 

PE 94., Brand New 


INVERTERS 


600-1B input 24 vde, 62 A. Output: 115 V. 800 « 7A 
| phase. Used, excelient 18.76 
PE.218H: Inout: 25/38 vde, 92 amp. Output 115V 300 
500 cy 1500 Volt-ampere. NEW $32.50 
PE206: Input: 26 vde, 36 amps. Output: 40 V 800 ey 
500 yolt-amp. Dim. 13 x 64% x 10%. New $22.50 
AN3187-1, Input: 13.75 Vi 18.4A. Output: 115 V/400- 
id, 0.95 PF New $56 
PU 7/AP._ Input 8 vde/i60 A. Output i156 VAC, 
4100—, by 500 VA., 21.6 Amp. Volt, and Freq. Reg 
Used, Exec sveveee O78 
: . 
AT-68/UP 3 Cm Horn 
feed for receiver meas 
‘ew ‘asa t wh 
ROTARY JOINT Al 
ne S275 ¥ 
te hoke. Has ‘‘Idullt-in D ‘ i 
N Takeoff 
PARABOLOID DISH 8” dia 
Foc For AN/AIS-<¢ 
1cM “DIPOLE and Weed A 
above dish.) #8 inches long 
FLEXIBLE SECTION & in. } 
1CM. DIPOLE FEED, i5”" I 


MITRED ELBOW Gast alu 

W.E. Flanges yy lane 
1 CM. ANTENNA ASSEMBLY 

dish perating from 24 wde 

leg. in both Az th and ! 

over 160 deg. at scans per minute ‘ an 

over 2 deg. Tit: Over 24 deg $15.00 
Cross-Guide Directional Coupler L flange 

Main Guide \s 6” Long. with D Piane bend 

at one end, and i, fitted wu ( UG 80/UG + 

flanges. Coupling figure: 2 ib Nominal $22.50 
RG52/U Waveguide in 6 lengths, fitted with UG zs 

flanges to UG40. Silver plated per length $5 
Rotating-Joints supplied either with or without a 

nountings. Witn UG40 flanges each $17.60 
Bulkhead Feed-thru Assembly $15.00 
Pressure Gauge Section with 15 ib gauge $10.00 
Directional Coupler, UG-40/1! Tab Wf 20d) $17.50 
MAGNET AND STABILIZER CAVITY | 2341 Mag 

netron $24.50 
90 degree elbows E’* plane 2%” $4 50 
ADAPTER. waveguide | ‘ N G #1-U, pio 

TS 12. TH-13, Bee $7.50 
ADAPTER, UG-167/1 ! er t pecla 3 r! 

r TS.4 $2.50 oa 


JAN WAVEGUIDE FLANGES 


UG 14/U $1.10 uG 5I/U $1.4 
UG 40/U $1.25 UG §82/U $3.40 
UG 40A/U $1.86 UG B2A/U $3.40 


MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.0.B NEW YORK CITY. M.O. OR CHECK. ONLY SHIPPING SENT C.0.D 
RATED CONCERNS SEND P. O. PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK OR RAILEX 


343 Canal St.,New York 13, N.Y. Dept. MS Chas.Rosen Phone:CAnal 6-4882 
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BRAND NEW 


T-350XM 


~ RADIOTELEPHONE 
RADIOTELEGRAPH 


TRANSMITTER 


COMPLETE 


© 2,000—20,000 KCS 

© 350 Watts—Al Output 

© 250 Watts—A3 Output 

© Built in Master Oscillator 

© 5 Crystal Positions. 

© Multi Range Impedance Antenna 
Tuning Network 

© Manual or High Speed Keying 

© Uses 2—813 PA. and 2—805 
Modulators Hi-Level Class B. 

© Speech Amplifier, Remote, Mfg. 
by RCA 

© Technical Manuals(2) with Each 
Transmitter. 

© Size 59° X16° X24" 

© Wt—690 Lbs. Net 

© Power Input: 210/250 Volts 
Single Phase 50/60 Cycles 

¢ Brand New—Complete—Unused 


This modern precision built point-to-point transmitter is now avail- 
able for delivery singly or in quantity to interested users at an 
attractive price. This transmitter is similar in characteristics to 
the RCA Model ET-4336. 


The T-350XM was manufactured by Technical Radio Corporation. 
San Francisco, California, for the U. S. Signal Corps. All are new, 
unused and export cased. Each transmitter carries our guarantee. 
Spare parts available. Quotations on request. 


COMMUNICATION DEVICES CO., INC 


TWX—NY1——223 2331 TWELFTH AVENUE 
Cane ADinendeck 4.6174. NEW YORK 27, N. Y. 


Tel. ADirondack 4-6174 


ALLIED ELECTRONICS SALES 


POPULAR RUGGEDIZED and SUBMINIATURE TUBES AT SUBSTANTIAL SAVINGS 
.L TUBES ARE NEW and FULLY GUARANTEED 


5718 5819 6005 /6AQ5W 

572) 6021 

5722 

5725 

5726 

5744 

5751 

57 55/420A 6130/3C45 

5696 5783 ; WRITE FOR NEW 
5702 5B14A 5964 PRICE LIST 


74 CORTLANDT ST., N. Y. 7, N. Y. BARCLAY 7-5839 Dept E. 
f.O.B. N.Y.C. Rated (D&B) Firms Open Account. Attractive Discounts To Quantity Buyers 


5635 
5636 
5640 
564) 
5647 
5654 
5663 
5687 


—nN——NO OA 
s8888 rE 


8 


~wNw 
vee 


8 





NEED METERS? 


STANDARD or SPECIALS 
ANY QUANTITY — NEW — SURPLUS 


FOR ELECTRONIC — MILITARY 
AIRCRAFT — HAMS 
AL RANGES — SIZES 
REPAIRED 
METERS RESCALED 
RECALIBRATED 


WRITE - PHONE - WIRE 


INSTRUMENT SERVICE 


455 B. 67th St 
Arverne, New York 
CAA No. 4264 Ltd 


MAKES — MODELS 


NE 4-8594 


XMITTING POWER 
TUBES? 


3C22 
4C36 
4X500A . 
6D21 
804 . 


Peak values from 


PAGE ELECTRONICS 


RELAYS 


3600-6 PDT—Struthers Dunn, type 220XFX100, 
26.5 VDC, hermetically sealed 


$2.95 ea.—10 for $25.00—100 for $200.00 


SELENIUM RECTIFIERS 


Sarkes Tarzian miniature rectifier, V2 wave, 
bridge embedded selenium, 52VAC input, 21 
VDC output at 5 milliamps, axial wire leads 


$1.00 ea.—10 for $8.50-—-100 for $70.00 


DELAWARE EQUIPMENT COMPANY 


124 WN. 3rd St. Phila. 6, Penna. 
Lo-3-4930 


RCA TV CAMERA 


NEW Surplus 


for Labs! Export! 
Industrials! 
Medicine! 
Closed Circuit 
Tv! 


Ideal for labs, industry 
' TV technicians 
swim "pos is, t ‘ 
eireult rv 1846 t 
Ser ad clippe TH REAL rin end for 
a SOLD AT 
PRA‘ ri SN or. - VALU 
Write today! Not 
our new address 1 


Harje ” Sales Co. 


Office - Warehouse: Dept. E-1, 503 WN. Victory Bivd 
BURBANK, CALIFORNIA 
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SPECIAL PURPOSE TUBES 


$ .70| 2K54 
90 | 2K55 

4.00 | 2P21 (image 
65 orthicon) 
15) 2V3G 
70 | 2x2 

2X2A 

3A4 


w 
°o 


EL-C6A 
EL-C6J 
EL-C6L 
EL-6C 
6ACTW 
6AI5 
6AJ6 
WE-6AK5 
6AK5W 
6AL5W 
6AN5 
6AR6 
6AS6 


800 1.50 | 1616 
801A 50 | 1619 
802 1620 
GL-803 1622 
803 1623 
804 1624 
805 1625 
806 1630 
807 1631 
so7w 1635 
808 1636 
809 1641 
810 1642 
611 1649 
811A 1654 
12 1656 
1661 
1846 
1851 
1904 
1960 
1984 
2000T 
2050 
2051 
2172 
2183 
ZB-3200 
R-4100 
R-4330 
5528 
5550 
5551 
5553 
5556 
5557 
5560 
5610 
5632 
5637 
5644 
5645 
5650 
5651 
5654 
5656 
5670 
5687 
5691 
5696 
5703 
5720 
5725 
5726 
5727 


RK-65 i EL-302.5 
FG-67 i 

RK-69 

RK-72 

RK-73 

HY-75 

RK-75 

VR-75 

75TL 

VR-78 

FG-81A j 

VR-90 ; WE.-313C 
CcV-92 316A 
FG-95 
VT-98BR 
HF-100 
100R 
100TH 
WE-102D 
FG-105 
VR-105 
VU-111S 
HY-1148 
WE-121A 
WE-122A 
F-123A 
WE-123A 
WE-124A 
VT-127A 
F-128A 
HF-130 
VR-150 
FG-154 
HK-154 
FG-166 
FG-172 
QK-181 
FG-190 
HF-200 
CE-201 
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WE-388A 
WE.393A 
394A 
WE-394A 
WE-396A 
WE-404A 
410R 
WE-417A 
WL-417TA 
WE-418A 
WE-421A 
GL-434A 
446A 
4468 
451 
WL-460 
464A 
WL-468 
RH-507 
CK-510AX 
527 
WL-530 
WL-531 
WL-532A 
GL-546 
559 
GL-575A 
WL-5798 
631-P1 
WL-632A 
WL-655/6581 
WL-6710A 
WL-681 /686 2 
WE-T01A 
102A 
7028 
103A 
WE-104A 
105A 
107A 
7078 
WE-108A 
WE-T09A 
T13A 
T15A 
7158 
715C 
WETITA 
TITA 
WE-T19A 
T21A 
7218 
722A 
7123A/B8 
“124A 
-7248 
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25 
00 
75 
00 
7.50 
3.00 
5.00 
5.00 
8.00 
5.00 

0.00 
8.50 
1,00 

6.50 

6.50 
3.00 

2.00 

2.50 
7.50 
5.00 

2.00 
7.50 
5.00 

1,00 

2.00 

8.50 

8,50 

5.50 

7,00 

1.35 

5.00 

5.00 
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The prices quoted above western engineers All tubes are new 


are FOB shipping point individually cartoned, 
ELK GROVE, CALIFORNIA fully guaranteed 
GEORGE WHITING, OWNER 
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NEW YORK’S RADIO TUBE EXCHANGE WRITE FOR OUR LATEST CATALOG 


We have one of the largest and most complet 


electronic stocks in the count thousands of 
Standard brands. First grade only. No pull outs. ae capscitors, plugs, accessories, transmitters 
‘ ecelvers, test equipment, etc 
No rejects. No rebrands At lowest prices . 


Tree Vee Pr te Tyee Price Type Price Tyee Price TS-184A/AP Signal Generator freq ee ote 


me : 
943 ; . 3E29 aA . 357A 726¢ , : TS-16/ARN for calibrating radio aitimeters 
Ses “38 | : ; 7eo4 o°4ber apn , pa 69 
Obs T8-56/AP Slotted Line complete with indicator, 
O08 carrying case Exe 4 
Weston Model 686 True Mutual Conductive Vac- 
uum Tube Analyzer New PUR* 
Dumont Cathode-Ray Osecillograph Power Supply 
Unit Model 248, 550w, 115 v. 50-400 ey. 
Exe. PUR* 
BC-1206 Beacon Receiver Now 12.58 
Fisher Research Lab. Transmitter-Receiver Type 
7825-2 Exe 69.50 
TS-120/UP Test Set Exe. PUR* 
BC639A Receiver with Rectifier RA42A, frequency 
range 100-160 mo Exe. 125.00 
RM2GA Remote Control for telephones, phone 
patch, eto New 9.95 
AN/APN4B6 Loran with 1D6B Indicator, ROB Re 
ceiver, orystal, mount, plugs, and manual 
New 129.95 
PE.206 Inverter Now 14.95 
FT-524 General Electric 3200 wattsecond Photo- 
flash Tube New 20.00 
80 mfd. 4000 v. 640 wattsecond Photoflash Ca- 
pacitor New 50.00 
Radio Surplus Conversion Manual 
Volume | . New 2.50 
Volume ti New 2.50 
Estertine-Angus model AW Recording Voltmeter 
0.10 vac ohms xe 150.00 


PHOTOCON SALES 


417 N. Foothill Blvd SY camore 2-413} 
Pasadena 8, Calif RY an 1-675] 
CABLE: Photocon, Pasadena 


TS-147 B AND C/UP TEST SET 
Nt SIGNAL GENERATOR POLYSTYRENE 


Hard-to-get X-Band Now Available CAPACITORS 


1% TOLERANCE 
Test Set TS 147 UP is a portable Micro 200 VOCW 500VDCT 
wave Signal Generator designed for test Hermetically Sealed 
ing and adjusting beacon equipment and $7.50 ca. 
radar systems which operate within the 
frequency range of 8500 MC to 9600 MC . $12.10 ea 
Immediate Delivery 


CFR ES BH SNE Ee SNR ae 
e 
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~ NEW UNUSED SURPLUS TS 259 K BAND SYNCHROS 


23400-24500 MEGACYCLES SIGNAL GENERATOR ALL TYPES IN STOCK 


immediate Delivery 


Nt MICROWAVE TEST EQUIPMENT LECTRONIC RESEARCH LABS. 


715-19 Arch Street 


TS148/UP SPECTRUM ANALYZER ae Phila. 6, Pa Phone Ma-7-6771 


Field type X Band Spectrum Anaiyzer. Band 6430-9580 Megacycies 
Will Check Frequency and Operation of various X Band equip 


ment such as Radar Magnetrons, Kiystrons, TR Boxes. tt will ' ? 
aise measure pulse width, c-w spectrum width and Q or reson j $ 
ant cavities. Will also check frequency of signal generators in 


the XK hand Can also be used a6 frequency modulated Signal ’ RUGGEDIZED? 
Generator etc. Available new complete with all accessories, in . 


7 oe | 6H6EWGT 
SPECIAL! 5,000 V. POWER SUPPLY $990 | 6SJTWGT 


For 1P25 Infrared image Converter from 3 V. Battery Source 
NEW, Complete with RCA 1654 Tube 5993 . 
6095 . 


OTHER TEST EQUIPMENT USED CHECKED OUT, SURPLUS 6099 


TSKI/SE T35/AP 1s108 18226 SURPLUS EQUIP 

TS3A/AP 1536 /aP 1$110/aP 15239A-15239C APALO , ae 
Rra/aP 1-96A y$128 ap $251 APA38 Reliable under any conditions 
T812/AaP 1S-45 126 

1$13/AP 1$47/APR 18147 ve2ee APS 3 APS 4 


/ ™s270 APR 
1833/aP 18100" Teiveap 1F890/1 APRSA PAGE ELECTRONICS 
TS34/AP TS102A AP Ts182 634 APT2-APTS 
You Can Reach Us on TWXNY1-3235 
L titi of artz orystals mounted Phone: ORegon 4-7070 
aw °° TS-245/TRT-1 
Crystal Holders: FT243, FTI7IB others ‘CTRO! Ics, Inc. mn 


Quartz Crystal Comparators 
North American Philips Fluorescopes Type 60 g 119 PRINCE ST 


Lerep, quantity ot Polystyrene beaded coaxial NEW YORK 12, N. Y. 


Minimum Order 25 Dollars Cables: TELSERUP 


Phone: Yonkers 9-6000 
7 \ ’ 
B RESIS : OR o  « olegri § Company 
391 Riverside Ave. 
rand Yonkers 5, N. Y. 
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five tuning fork frequencies—336 ops, 433 cps 
558 cps. 721 cps, 930 eps Fifteen of these are 
available 


PS -8650, I 





SEARCHLIGHT SECTION 


nan 87—17 124th St. % 

{TDQ— TOT. Rat 9 d a] a b In CC, rcwono wu 18 
NEW YORK, N. Y. 

RCK RECEIVERS Prey Phone Virginia 9-8181-2-3  TWX-NY-4-436] 


SCR-682-A 
AIR SEARCH AND WEATHER RADAR 


This is a 10 em 3000me ground based high The technical specificati: 
power air surveillence, search and weather follows 

radar, using a 7” PPI These sets will give 
excellent SERVICE IN A TORNADO OR 
STORM WARNING NETWORK OR AT AN 
AIRPORT for air surveilience up to 135 miles Power output—225 
Ease of operation and service will allow reta 

tively inexperien personnel to use this —Pulse width—! 
equipment with ease. The set consists of three 

major units as follows: i—The paraboloid -—ranges-—S00- 240,000 
antenna system which includes the pedistal, ranges 10,000 ya 
reflector, dipole and RF section mounted on 160,000 yds, 240,000 ye 
rear of reflector. 2—Moduiator which inciudes }—360" soar 

the control panel for modulator, power supply 

and modulator unit i—P.P.1. indicator 6—azimuth accuracy | 
This unit is a desk type plan position indicator PPI 
utilizing a 7” sereen and Operating controls 

All units have pull out decks that enable the 3’ _” coax transmission ti 
set to be serviced without the entire set being 

taken out of use and are fully safety inter pO" antennas Seam wel 
locked 


Oper. Freq 3000 me 


indicator 


110 v 60 eye power i 


We can supply these sets for use in a building, or mounted in a shelter 
AN ART 23 : for transportation in a 2'4 ton truck These radars are supplied com 
/ -23 — AN/SRR-1 Radar relay equipment pletely overhauled tested and quaranted. Test equipment ts avaliable 

> t ntain ar ’ , ts in at 
The ART-23 is an air to ground and ground te evewnd and air te ale VUE reader o maintai and test this radar Complete tine of spare parts in stock 
relay link set The set operates on a trea. range of 78-102 mé¢ This equipment witt 
accept video, synch pulses from an airborne or ground radar and relay them to the 


SRR.-1 receiving equipment to be displayed on a remote radar indicator such as the i i i i 
a fi ads cato ° - : ton 
VE. VE. VG, ete The set will transmit a band width of 30%« yo to me The power This SCR 682 A " Aveil. tor inepection =e Operas - 


output of the transmitter is 100 watts and has a range of app. 150 miles. Thi i i 
atts 4 ‘ i y s is ualified Buyer Appoin . Wri il. 
the type of equipment used in the radar picket plane to relay information to a by Q - é — pP ae veer G 
ground station The ART.23 operates from (tiOv 400¢ ye The SRR-t input is ttOv 

60 eye Write for price 


Write tor price 


VG-1, 2, 3—24” P.P.1. repeater indicator 


The type VG remote plan position indicator is an 0, 80, and 200 miles. Electronic range marks are 
elaborate projection type radar repeater using a also provided. This set will operate with any radar 
skiatron tube to project a radar image to the top set with a pulse repetition rate of from 60-1 000cye 
of the console, which is a transparent 24” screen per second. The VG operates from a power ingut 
used as a plotting table, enabling the operator to of 110v GOeye. A very bright image allows use in 


ake a tracing on heet of paper stored in the 
cnt on a roll 3 This. oot will eperete very well with a well lit room. Complete line of spares for this 
: equipment are in stock Other reoeaters in stock 


the SCR-682 at an airport or weather bserving 
tation Five scanning ranges are provided 4, 10 ve vo. VE. VF. VK Write for orices 


AN/APN-3 — AN/CPN-2— SHORAN AN/GRC-3 thru 8 


The AN/APN.-3 and AN/CPN.2 are airborne and ground precision distance $ : 

measuring and navigation installations vessestiete. This equipment operates Late model tield radios. 

on 250me and provides an extremely accurate distance measuring system 

in relation to two ground beacons The range is app. 250 miles with an 

accuracy of plus or minus 25 feet. This is probably the most accurate dis The GRC series are the new feld and mobile military communications sets 
tance measuring equipment built to date The AN/APN.-3 used in con These sets cover 20-58.4 me depending on the transceiver used These sets 
junction with the K-! computer (also available) will permit taking an aerial 
photograph or drop a bomb up to 250 miles distant from the CPN.-2 beacons 

completely automatically The AN/APN.-3 can be fed inte the auto pilot ets The transmitter output is 15 watt The transceiver are tuneable or 

of the airplane to fly it if desired, to the drop point This equipment is very fixed tuned input powers are i2 of iv Components are miniaturized 
ide eold e e co 0 n ane m mn 

— aad w Tigo Setevs cal ones me oe prospecting and mapping and hermetically sealed Complete tallations are avail Write 


SCR.508, GOR ete as the standard high treq. communications 
replace the 


AN/PRC-8, 9, 10 


The PRC series of radio sets are the new F.M. high freq. back pack walkie-talkies superceding the 
SCR -300 These sets are completely miniaturized and weigh app. 18 Ibe. complete, with battery The 
PRC-8 covers 20-27.9 me, PRC-9 covers 27 to 34.9 me, PRC-10 covers 34-54.9 me The set has 16 
tubes The receiver is A.F.C. controtied and has a sensitivity of .5 microvolts The transmitter 
power output is app. | watt F.M A orystal calibrator is provided to check and calibrate the set 
The receiver ig equipped with a squeich control. This set can be used with the AN-GRA-6 to provide 
remote operation and automatic relay. We can supply spare parts for these sets Write for prices 


AN /ASQ-1—Airborne Magnetometer OTHER EQUIPMENT 


The AN/ASQ.-! is an airborne chart recording mag AN/URC-4 U.H.F. airsea re et 
netometer. The set consists of an amotifier, oscil an ry) He oe Sienes 
lator, detector head, chart profile recorder, power AN/APS.-15 and higher 
supply, ete. The equipment has a sensitivity of 2 AN/APR.-4 and higher 
AN /TC.1 tacsimile 
T8-587-U 
Esterline-ANgus recorder disturbances in the earths AN/TRC-7 
AN/ART-18, 23, 24 relay ea 
AN/APN.I9 
boat or submarine. A bearing indicator is also pro AN/APN.I2 
vided that gives a left right bearing on a magnetic an Oe 6, 8 ones 6 

Jp ', 2 5 beacor 
disturbance. Power input is 28v. OC. Weight about Test sets. fleid caine aadag 


130 ibe Write 


gamma or better. The AN/ASQ-! will record on an 


magnetic field caused by an ore deposit or a sunken 
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9 CONDUCTOR CABLE 
Army spec, ©0O-215 Weatherproof 9 Cond 
No. 20 AWG stranded tinned copper, plastic 
ins., Colored coded, double vinyl jacketa with 
Unned copper braid between Dia. 9/16" 
made by G.E. Available 1000, 1500, 2000 ft 
reels. Price 10¢ per foot. Bample 100 ft 
Coll $10.00 


NEW SCR-522A EQUIPMENT 
Complete KC-624C receivers and BWC-625AM Trans 
matte m including mounting racks, plugs, connec 

dynamotor. rand new equipment with in 
struction manuals, Write r full details 


NEW REPAIR PARTS FOR BC-348 
(Models H, K, L, FB onty) 
4 gang (tuning capacito 
Aluminum front panel 
lat, 2nd rd, and 4th 1! 
transforiner aasvy 
Crystal filter assy ine ‘ i ‘y 
C.W. Onmeillator assem! 
Kn. Unit Assembly in can 
Dual Volume Cont 
Bpring tuning knob 
Ant., Hh Det, and Osc. or for 
1 to 6. Per Band 
RADAR ANTENNA ASSEMBLIES 
80-1 (100M) assembly with reflecto waveguide 
notzie and Arive motor $279.50 
80-5 (30M) Burface Search type with reflector and 
drive motor, hut lew plumbing $99.50 
60-13 (10CM) Complete assembly with 24” dish 
dipole, drive motor and gearing $49.50 
ASD (CB-66ACN.1) Complete with dish, 24 volt 
drive mechaniam, waveguide plumbing 


S33 3S 
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New $39.50 
HIGH POT TRANSFORMER 

Westinghouse. I’ri: 115, 60 oy. See: 15,000V C.T., 

@ .OOOA, CT. ungrounded. Excellent for high pot 

ting teste. Bize OA 1211 x BYW Sy o%4D Weight 67 

Ibe. Fully enclosed steel case 29.50 

6 KVA. STEPDOWN TRANSFORMER 

G. €. Step-Down. 4K VA. Ir 280/460. Bec: 115/ 

125, 60 Cy. Bize: 20” x 11” 1%”. Weight 225 ibe 

Navy grey finish, integral junction box and mount 


ing brackets $49.50 
AMPLIDYNES 
5AM21517. Input 27 VDC @ ISA 
@ 225A. 4600 RPM. New 
SAMSINIGA. Input 27 VIC @ 44 A 
Vin’ @ARA 7500 RVM. New 
5SAMUINIIBA. Input 27 VDC @ 44 A 
VDC @ &@8 A., 8300 RPM. New 
INVERTERS 
Leland Elec. C. PE206A. Input: 28DC at 08 Amp 
hutput, 80V, 800 Cy 1 Ph 485W. New $16.50 
PEZIGH. Input: 24DC. Output: 1 400 ey., 1 Ph 
15 KVA. New $32.50 
G. E. GABIZIJITIA. Input: 28DC. Output: 1) 400 
e 1 Ph, 1.5 KVA. Regulated New $89.50 


Output 60 VDC 
$34.50 
Output 60 
$23.50 
Output 60 


$12.50 


t Amps 


of magnetron sit 


Range 
manual 


AN APA-10. For il 


For 115/60/1,.$65.00 
AN/APT New with 
$169.50 
New $29.75 
$125.00 
yulsed 
19.50 
oounter- measures 
$149.50 
testing mo 
152.800 157 
2.690-157. 800, 35.420-48 


DYNAMOTORS 
Navy type CAIO-211444. Input: 105 to 190 VIK 
Output: either 26 VDC at 20 ampe. or | Vin’ at 
40 amps. Radio filtered and complete with line 
switch, New $89.50 
SMALL be MOTORS 
Ge SBASOLI2A Armature 
Field 27.6 VDC at 2.3 , © 
New $27.00 
Oster &.7 5. 27.600. 1/2 ’ 9600 RPM. Shure 
Wound, Ne $9.50 
Hi- VOLT OIL CAPACITORS 
Price ’ 
So ases| SPECIAL! 
5 2.60 
20 «=6.78| PYRA 
17.95 NOL 
34.60 
1.75 FILLED 
3.50 | 
6.95 | CAPACI 
29.50 TOR 
Big + Cat. No. 
44.50 
39.50 26F681 
6 6.95) ONLY 
29.50 
4280 | $6.95 
5.5 9.50 
cas 02 mfd. 20,000 volta 
a real value at only. $6.75 
FLUX-METER., Measures Mux 
neta from 500 to 4000 gau Ne 
ence METER. TR 127/71 
~w with apare tube ane 
PANADAPTER 
New with 80 page tech wu anual 
40.500 Mo TEST Osc rs. 47/APR. New 
RECEIVER. 158-210 Mo. KO-1068A. 60 ey 
&c MX 24/Al'ht-} 
HAGD 
OR 300 1600 Me 
ot Power 
, ATOR 450 Ho bac AN APT 2 
MODULATOR 60.1203. Wor ii5v., 60 ey 
woe nan ac e288 Radiates 205Mc 
at 4,008 ops 0 
Piss ANALYZER. ‘A rborne 
“iel LD-SO/APA-11L. New 
FREQ -METERS. LINK 250-D2 For 
bile equip, One each 152.270-1 0 
650, 162.610-187.7%, 1 
420 Me. Price per set 
SIG GEN. 1.222A, 115.230 Me, & 1 
20.260 Mo. VRQ METER TS-174 
81G. GEN, BG-1)/ATN. AM-PM 105 
alroraft lo« and glide slope teat 


Phone: DEertieid 7-0044 


Bargains in Brand New Surplus 


Write for special quantity prices 
on starred" items 
OIL FILLED CAPACITORS 


MFD Price VOLTS MFD Price 
10 649.95 2KV 


sBssz 


BSses 


SPECIAL SWITCHES 


SW 224 SPDT An 
tenna change switch 
Square D Cat. No. 
9320-962 SC #3ZK- 


9503 20 Bakelite 
Base 2x8x'4 


SW 141 ( ) DPST 
normally open with 
or without lock-in 
pomeee on push 
utton, part of CD. 
318 cord set suit 
able for 115 V. AC 


srecia. * ,19¢ * A9¢ 


Sensitive MU-Switch 15A. 125 V. AC 15/32- 
32 threaded bushing. SPDT—69¢ 


MULTIPLE SECTION OIL CAPACITORS 


10 Mid 400 volts 942 Mid 600 volts 
w58c *59c 


Dual 5 mid 3 term,|%, Seston, 2oet) 


bottom mount.| Western Electric 
Meet at 50 to +85C 
—e epece § for! will pass 1000 V. 
operation attest at 40°C 4%x 
40°C. 39%4x3%x2 44x12 
Molded, Upright and Ceramic-Cased 
Mica Capacitors 
4Ls 600OWV OM45B103) 32 


4ST 600WV CM50B203G 
Thickness 7” 


0068 
00015 Type 68 


10,000WV = 3Amp @ IMC 9.95 
Type 60 = 10,000WV 1.6Amp@ IMC 9.95 


PULSE NETWORK SPECIAL y ¢ ? 95 


0002 


Sprague 15-1-400-50 15 Ky 
1.0 usec 400 P.P.S. 50 Ohm Z 


Variable Transmitting Capacitor: 19 to 
1l6mmid 27 plates, .085” air gap. O/a 
dim. 4%4Lx3/ex244 SCH 3D 9019V-1 P/o 
Tuning Units TUSA a TU-798.. .*98e 


OCTAL SOCKETS *%$5.00 C 
Johnson 122-128 steatite sockets; Am- 
phenol 49-558, steatite ring mounting; 
Amphenol ceramic and mica filled 14 
and 112 mounting centers. 


Allied BJ6D36 DPDT, 24VDC_ coil 
contacts rated 5 Amp @ 24VDC, or 
115V. AC. we 58¢ 
Allied BO 13D35 SPST Double break 
normally open 24V DC. Coil Silver 
contacts each rated 15 Amp @ 24V 
DC or 115V_ AC. soca cee sree 
Autelco Jr Type 16 115V AC coil 
DPDT Snap Action contacts rated 15 
Amp 115V, 5 Amp 230V........ 2.95 
Cook #773 Standard Telephone Re- 
lay 900 ohm DC coil double arm 14 
contacts 11A-1B-1C-1D 


0 
AMPERITE 6NO-110 


PL 259 Plug. 
M 359 hagle 


Power Rheostat famous make Model J] 
2000 Ohm 50 Watts. *.79¢ 
Potentiometer JLU 2000 Ohm 2w with an 
nut 


These are only a few of our TT ay 
write us your requirements 
ALL PRICES F.0.8. OUR WAREHOUSE 


TERMS: Net 10 days to firms rated well in 
D.B. Others deposit or cash with order 
balance C.O.D. Please include postage. 


RUXUR ELECTRONICS CORP 


623 HUDSON ST., NEW YORK 14 
WaAtkins 4-7260 


TYPE “J” 

= POTENTIOMETERS 
Ty ssh ge 95 Type “JL"’ $1.10 
Type "33" $2.95 Type 33)" $4.95 


hens 
10K 100K 
25K 400K 


Ohms 
250K 250K 
300K 300K 

seen 
« 500K 


imes 
150K 150K '2meg 2mes —- 


a a ae 


10K 10K 


o 1 
454 27K 2500 


15. MFD 600 VOLTS D.C. 


amous Make Oil Filled Condenser 
" wide & 2-'%" thick x 4-'4" high, 
Ve" mounting centers 


ea. 89¢ lots of 1000 
$1.19 ea. lots of 100 
$1.49 ea. smaller lots 


MEDIUM POWER 
TRANS. MICAS 


me VDCW Il yoej Each 


v—hs 
* 


= 
Pe ee 


aaaavewmawauenwasnmuwaw 
in ceneisaba bo Sooo esse Sn ine to ew Onto ew ba 
Febeteetnntebetbatnteteintetatetetntet 

Liisteseioseipnesoie soteaetwsoinsetotetesetosesoswnete 
Sieoccsanesceseucaneauwonwe 

“8 BSE BEEBE B'S 2 2 BY 


Se eT eT eT TT TTT 


VN —we—w- 


1000 1000 


A. MOGULL CO. 


17 Warren St.,N Y.7,N.Y 
Phone: WORTH 4-0865 


FOR SALE 


Large Quantities 
© TEMPERATURE INDICATORS 
¢ CONTROLLERS 
@ RECORDERS 
New, Used and Rebuilt Leeds & Northrup 
Micromax and Speedomax, M. H.-Brown 


ElectroniKs, and others. Sold on Trial 
Basis 


INSTRUMENT SERVICE 
ENGINEERING LABORATORIES 


1205 Lamar St. Dayton 4, Ohio AD-2241 


TIME DELAY RELAY 


Haydon 115v @ oy. adj. In 5 sec. steps to 40 sec 
sodt mu sw $5.01 With 2 arms & 2 sw $9.95 
PULSE xfmr Utah 1069-AA, 3-50T Windings $3.95 


Hundreda of other items, see ad im Buyers 
Guide leaue, write for letings 


EMPIRE ELECTRONICS COMPANY 
409Q Ave. L Brooklyn 30, N. Y. Cloverdale 2-4000 


SPECIAL—PURPOSE? 
OA5 4.50 
R111 4.00 
R4340 25.00 
5556/PJ8 . 7.00 
5740/FP54 35.00 
Especially our purpose 


PAGE ELECTRONICS 


f 


mee 


| 
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SEARCHLIGHT SECTION 


CONDENSERS ELECTRON TUBES 


16 mfd.—600 V._._. . $1.39 GUARANTEED © UNUSED © BOXED © CRITICAL TYPES LAB TESTED FOR YOUR PROTECTION 


Dual 8 mfd oil filled cond. hermetically oate. $1.00 3330 45.99 ona3 a 417A . = peers 126.99 ores 1.50 
sealed and packed Tobe +t -SC- R90 : 2.95 RK2BA 7.70 Klystron. 3.50 902 9 . 
measuring 334°'x25e"x250" we —— oc3/VRi0S 7.00 Vas 417A ww. 2.25 S783 
centers 2”. PI . ad 9 OD3/VRiso. . 3.00  Kilystron 525.00 f'* . 3.00 5787 
vgs into standar our prong 1824 4.95 3X250@0A3 53 1.10 A . 1.25 5794 
socket. Quantity discount 1B24A 15.00 Surp 88.00 QK-60 25.00 464A . 40 5814 
1826 1.50 4824 5.00 RK6O 1.00 CKSOIAX ° * 90 SBI4A 
rts 2.00 4828 6 Amp Qnél 25.00 GLS59 4 z. 7. poy ron 
. 2.75 GLS62 ° con 
1 mfd.—7500 V... $14.50 1845 9.50 575-A : 3.00 5829 
1B63A . A 12.00 WL651 5552 .30 5840 
1 Dykanol—ind. Cartoned 1B85 F c e "35 WL-6538 110. 2.15 5844 
a 1886 ° \ - ‘50 GLé7s . 5879 
mfd. 15 KV e- $26.95 1N21 7 © 703A us 47.50 CK.5886 
Pyranol—Qua. Disc 1N21B : 7.00 Amperex.. 7.00 705A 
Mane Oe NNN PRP ae v7 Sean oS rere 5560 2 — $pe2e 
Volts Price Mid Volts Price Mid as o- urp 19. 98A 00 70 . 
O01 SOKV 24.98.5 3000 Sabla” soon” onan 1N34A 65 4PRGOA 100R Surptus 5.00 708A ; 6 
0023 16KV 6. Y 5 5000 3.09 5000 p 1N48 40 Sur 50.00 100TH Surp. 6.75 709A 
Ol 5000 500 6.25 7500 . 1INu4 -55 4K150, 100TL Surp. 8.50 7158 
Ol 1OKV 438 000 | LOKY 65. INS6 85 Surp 22.50 FG105 15.00 717A 
012 25KV 12: 33 (Emm es0AC 1N64 ‘70 4X150G.. 32.50 VT127A 2.50 721A 
02 8000  4.7§|2x.5 600 SS OBBeAG 1N65 ‘75 4X2508 42.50 VX R130 1.75 723A 
02 10KV 6.25 2x5 9000 12. $s 600 1N67 AS 4X500A FG172 45.90 726A 
02 20KV 10.952 ISKV 69.50; 1000 1N69 60 (Sur 80.00 HF201A 27.50 7268 
025 SOKYV 22.953 ‘KV 6.75 « 1500 in70 1.20 4% Surp 65.00 QK181 35.00 726C 
os 5 25KV 45.95. ioe 1N81 90 4-750A 203A 2.50 T50TL Surp 75. 
025 SOKV 34.50 25KV 13.95 15 400 1P23 1.90 Sur 50.00 207 45.00 800 
03 7500 4.50 00 SSi2xs 600 1P30 2.00 4-1000A 211 /VT4c 
[or ToKV Ol 1000 69/315 400 WLipai 1.25 Surp 85.00 227A 
Lee 1500 99 6 600 2C39A 11.00 5BP1 3.75 FT-231 
035 I0OKY $88 s008 56 330AC seas whe eee 3.95 245A 
05 500 . 50¢ 6 . 
08 12.5KV 8.95 3000 igen 2021 
1250 z 000 
1500 % 6000 LLOAC 2€35 
2000 AS 6000 600 2 24% 
2000-88 2932 
2500 98 : ooo . 2537 
3000 69 bs 800 : 2354 
4000 1.19 KV J 1eAt : ot, RK22 
00 2 J 0 ° 
7 a ? ' UU . 1824 Ww 
600 3825 
660AC x 3827 
400 v 3829 
1000 , 3€31/C18 
600 7 1400 3C45 
1000 f 1500 ID21A 
1000TLA 1.29)! 2500 
1500 1.15 2** 600 
000 2.80 100 
50 3.45 600 
1000 4 25 600 
woo 7 50 1000 


2 oo 12.50 *" 1500 
, we yw Udell ooo 
2000 2 wv 21.95} ooo § 


aS 3000 2 1OKYV 35.95 GOOAC 
> 1000 1.982 i25KV 59.5015 S30 AC 

: ~OKY 89.75 15 100 
i 6000 B5l 5.0 600 85 440A‘ 
7 14.95 3 1000 98 15 1000 

25 18.95 000 «2.5015 1500 
40.00 00 0.00) 5. 2000 


~/ Nee 
= 
= 


» 
SSSS SSSSSSRSSS SSSSSSSSSESSESSSES SETSESSSSSazzE 


_ 
PPR SK PK Fee Ferree 


SSS8ssse 


SSSBSISSSes 
o 
eo 
= 
se 
= 
a 


Ny 


ge 
S 


-90 6113 

.65 6161RCA 
00 Jan 

50 6183 

25 6186 

75 6189 

90 6263 

-00 6264 

90 8000 

.24 8002-R 

-00 8005 

00 8029 Surplus 
.60 8008 
3.00 RCASTIA 

.75 80134 
2.06 9003 
9006 


eevee See 


PON FOnne 
wre 
wre 

o 
7 
7 
~ 


22.50 GL299 

19.90 304TH Surp. 
17.00 304TL Surp. 1 
1.90 310-A 

3.00 311C 

2.25 MIA 

1.50 350R 
65.00 391A 


WE STOCK MANY OTHERS... . WRITET 
* BRAND NEW @ WESTERN ELECTRIC ~ «@ ORIGINAL BoxeD + 


2C51/396A $3.00 271-A 00 337 6.00 359 2.00 65%. 3.15 418-A 
2K25 22.50 274-8 00 339 14.00 373 4.00 404 saa? 12.90 421-A 
245 60.00 311-8 50 348 4.95 374 4.50 416 10.00 422-A 
2K55 17.50 315-CA 2.50 350 4.00 387 4.00 416 50.00 $780 
251-a 45.00 313-CO 75 385 15.00 394 5.00 


“ ‘ ; ‘ ‘ 
eee plete stock W. cuatanteed y . . Ble trane 


s° 


i 7500 

l 1OKV 
i 12KV 
1 KY 


wesitreepeseepepetrsns. 


NNER MOK FOO r 
SNE Re SRewme -« 


SSRSSSSSSSESSF 
eo 


VOOMH 
= 
> 


xl 2000 
x.1 7000 
2x.1 6000 
1OKV 
ISKYV 
ISKY 
WKY 

2 1000 
1500 


ebossesusssssnls 


~ 
> 
o 
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CUSTOM BUILT P. A.’s! ENGINEERS 
HIGH VOLTAGE POWER SUPPLIES FREE TUBE ENCYCLOPEDIAS! 


SSEBISASSASSSSSSESE 


ast 
25K 
32K 

ed 
fines s Fix arta ages 1 BR ENCYS i 

eulated or juluted. Heavy d i e oe tre plete evece and or inf stion e 
votations heer uily given, Write siv og your requiremeante thea 18.000 ¢ shee of all classes, foreign included. Ak for it 
in full oa your Pure Neen ondes Quantit mited 


of 4 GB TUBE CARTONS e STACKERS 


2000 1.19 2500 4.9 ¢ Super gloss red & black, or plain glossy white. Both types with new safety partition 
5 2500 1.49'4 000 © 6.99 J80__ 4000 45.58) that meet U. 8. government specifications! Specify white or colored when ordering 


PILLAR MICA CONDS <a cai aide andnie ha PRICES 
mtd Volts Price Mid Volts Price s . S1 qeantity| Por vee 
000028 = 35KV 42.50.0008 20KV 36.95 Se -_ ite 
— = mic im oe Miniature red & binck IP x)" x8" | GAU, OALS, ot wooo 427.00 | #1 0 

F P Miniature glossy white , wooo 7 00 1 00 
0001 10KV 14.95 .001 19.95 per ue ° Sr ; 
cost. «SRY Bates | “oor RY aes Thee SSeS IM SOM =| NOT yer) ee) a 
0001 40 50 | 001 ; 55.95 Pe cay wee » ° o| mma on : > Si ; 
00015 <oee 9.98 00124 : 78.95 : arge a vod & black 1 \¢*x1 }4°s4 163, 6BO6GT, et : see 5 0 
00015 10K V J 002 000 11.95 ‘ P Oe ew ‘ : a ae es 
00015 10KV 13.95 | 002 ; 38.95 en eee ~~ . 1000 2 00 
9003 Tony atcs po: : rag Small Jambo, white 3x3’ «7 \y’ 809, BOGA, ot 10 rs 7 50 
0002 > 5 - 4 , Large Jumbo, white 4°14 x10" 813, BTZA, ete wo ; 10 00 
02 20KV 32.95 .005 6000 15.00 
00024 6000 9.95 .005 BOOO 19.95 im i i 
00025 6000 9.95 004 8000 19.95 eeppintesiions ae — ie OF abe 1008 is ” po 
00025 1OKV 15.95 .005 6000 12.85 

; . , > 

oo ou ites pod ice p Lead sheaths for crystal diodes it 12 9 io 00 
00032 1OKV 47.00 1 y000 ° 
00035 20KV 33.95 ol yOOL e i 
a Bey 6 6fear | 2 3000 NEW RECTIFIER TRANSFORMERS D iRECTRON 


0005 6000 10.95 03 2000 : 1 Amp. 78 SELENIUM RECTIFIERS 


0005 10KV 15.95 | 04 1000 " Comt terenosse Ratings 2Amops. 6.7 
0005 20KV 32.95 .09 1500 o ri; 115V. 60 cycles input 4Amops. 68.75 al 
0005 ISKV 52.50 1 4000 . SEC: 9, 12, 18, 24, and % 12 Amps. 16.65 FULL-WAVE BRIDGE TYPE 
0006 1OKV 16.95 | 115 2000 ; volts. 24 Amps ats Als toe NAC yeh T7VAC  130VAC 
50 Amps. 59. . VDC SéVDC ieevoCc 
OIL CONDENSERS 100 Amps. 108.00 
$1.55 $2.35 $3.75 “se 


O4mfd I7TKV 14.95) DUAL 05 12 NEW RECTIFIER CHOKES 2.75 5.35 5.90 


2K 
1.5 ISKV 49.50 .005 >K 
ie . Continuous Ratings 4.15 6.46 7.46 
25 35KV 55.00 05 a 1Amp A My 1.5 ohm 4.95 645 11.55 4.35 
y 
HK 


y 
V 
Vv 49.50 ” OAC 
V 


2 0K 62.95 5x On -68 2 000 

3 2000 59 00 591 - 200 

25.25 2000 1.10 lt 600 79 Mi) 1000 

4 1OKV 10.90 SSO AC 

214 500 5.25 OOOTLA 98 4 600 
600 1000 1.89 4 2500 


Brvert eenuu 
eounvereevrs 


~ 
3 


aes ey a 08 $ 2 Amps 3 ohm 5.95 7.75 12.85 17.30 
is | aR A ask 4 Amps 07 Hy 6 ohm 1145 19.50 24.80 
0 2sKV 19.98 | 01s ok ‘ 12 Amps ‘01 My 1 ohm 4.35 22:10 29.75 
z. SOKY gabe! bu aL 50 ¥ . 24 Amps 004 Hy 025 ahm 25.05 37.25 44.75 
5 ) ) 5 25K : 50 Amps 005 Hy 01 ohm 28.75 44.50 57.65 
MICA CONDENSERS T 4.35 56.50 71.00 
FILTER CAPACITORS ‘ 

6, 10, 15, 27, 30, 34, 39, 50, SI, 60, 70, 75, 85, 100, 140 Capacit W. Voltage S38 iaeaas | 1nn3s 
150, 200, 230, 240, 250, 300, 350, 390, 400, 500, 510, 600 500 MF 150 V ; 29.50 54.35 105.45 115.75 

650, 750, 1000, 1200, 1400, 1600, 2000, 2400, 2500. WOO 500 MFD eV. i“ 59.50 119.00 


3300 5700 900, 4000, 4700 000 5100. 6000. 6200 
¥ J » 1000 MFD 15 V. . We bulid other Selenium Rectifiers, Transformer 
6500, 7900, 8000, & 9100 mmfd 2000 MFD . and Chokes to your specifications. _ 


6to 750mmtd 4e 5000 to 8000 mmtd 6c 
1000 to 4700 mmtd Se 9100 to 10000 mmitd 10¢ Guy trom the Divest Source for Quich Delivery: 
~or send full remittance to save C 0 D charges—D & G& Rated 


j Terms: F 0 B—N Y C-—25% Deposit with order 
Also Available Bathtub, Channel, Tubular & Firms (F2Ye er F Better) Net 10 days. CABLE: BARRYLECT, N. Y. TELEGRAPH: BARRY ELECTRONICS 
Mica and Silver Mica Condensers AR nN. Y. 


ELECTRONICS CORP. 
MONMOUTH sealed Dept. It 
RADIO LABS. roadway, N. ¥i 12, a Ve 
Box 159 Capital 2-2776 Oakhurst, N.J. Phone: Walker 5-7000 
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SEARCHLIGHT SECTION 


MOTOR GENERATORS 
AND CONVERTERS 


50, 60, 400 and 800 cycle and 
DC Power Supplies 


28de to 110/1/800 @ tkve $49.50 
(Overall length 12 inches) 

110de to 110/1/800 @ 350ve 150.00 

110ec to 110/1/800 @ 350ve 235.00 

220-440/3/60 to 110/1/400 @ @kva 

12de to 110/1/60 @ 350ve 

110de to 110/1/60 @ 350ve 

110de to 28de @ 250va 

110/1/60 to 28de @ 250ve 

2920/1, 3/60 to 28de @ 250va 

110de to 110/1/60 @ 1 25kve 

220de to 110/1/60 @ 1.25kva 

110dce to 110/1/60 @ 450ve 

110de to 110/1/60 @ 500ve 

110de to 110/1/60 & Skve 


Partial Listings——-Please Advise Your Needs 


SYNCHROS & SELSYNS 


if $55.00 66 $34.50 
15F 55.00 1G 49.50 
1G 55.00 Qsih1 10.00 
1DG 42.50 23)1G!1 10.00 
sf 39.50 Qs 10.00 
5G 39.50 6DG 34.50 
scT 45.00 AY-43 autosyn , 
55DG 27.50 


Torque Unit, Pioneer + 12602-1-A 
$34.50 
Includes CK-5 Motor and AY-43 autosyn 


MICRO WAVE ACCESSORIES 


Echo Bex, motor driven, 3 cm. new write 
Eche Box, motor driven, 10 cm. new write 
Flex. Wave Guide—12° long, UG-51, 
52 flanges, mew, at $12.50 
Flex. Wave Guide—E-plane 90° goose 
neck bend, rect. plain flanges, quide is 
equiv, to RG-51/U Aijrtron #309,40, 
new, at 9.50 
Flex. Twist-— to H, RG-51/U size, 
UG-51/O & rect. plain flange, Airtron 
#30810, new, at 
Rigid W. G., Silver pl. brass, RG-51/U 
with UG-51, 52 flanges, 6’ long 
Rigid W. G., RG-51/U, 13° long, 2 
UG-51 Hanges, new, at 
CG-85/APQ.-7, Alum. W. G., RG-51 
with two UG-52 flanges, 60° & 22° 1 
lane bends, 22° long, new, at 
el aug Sil. pl. brass, RG-51 with UG-51, 
52 Hanges, mitered, 90° H-plane 
Elbows, Sil. pl. brass, RG-51, two UG-52 
flanges, mitered, 90° E-plene 
Elbow, RG-51, UG-51, -59 flanges, 90° 
H-plane and 22° E plane bends 
Bi-directional Coupler UG-51, -52, 
Type N take offs, Broadband 
Rotating Feed Arm Assy's. P/O 
AN/MPG-1 Sil pl. brass RC. 52, new 
Magnets, Alnico V, for 3 & 10 cm Mag 
netrons various gap widths, 15 lbs 
Transtormer, Output for 725A etc. with 
fil. wad¢. and magnetron well 
Utah Pulse «fm. Philco #352-7190 
Rotating Antenna parts for AS-18/ 
APS-15, 5-17/APS.3 etc. Drive 
motors, torque units, wave guide, feed s 
horns, gears, etc write 


. « and erystal mounts, Klystron mounts, 
duplexers, Lf. strips, converters and many 
special bends and devices too numerous to 
list. Send shetch if possible. 


We maintain our own fully equipped 
testing laboratory to test and guar- 
antee anything we sell 


Wholesale, Industrial and 
Institutional Sales Only 


COMPASS 


ELECTRONICS SUPPLY 


A Division of Compass 
Communications Corp 


75 VARICK ST. NEW YORK 13, WN. Y. 
CANAL 6-7455 
Cable Address COMPRADIO, N. Y 


SEARCHLIGHT SECTION 


SELLING WILL BUY ALL 


Receivers New or Used 


Transmitters Leach Relay geese R 
Radar o5055 


Special Purpose Tubes #5053-SM 
Relays , a ces 

Deters Se ae 
Switches 25587 
Connectors Antenna Switching Relay 
Rectifiers Box z co ies 
Transformers + BC -408 
Motors & Generators es | | 
Wiring Cable VT-127A 


Instruments L530 
and 


Highest prices paid for most all types of air- 


All Electronic Components craft sparkplugs any condition 


RADIO & ELECTRONIC SURPLUS 


Wholesale Only 13933-9 BRUSH STREET Wholesale Only 
Detroit 3, Mich. TO 9-3403 


A BARGAIN FOR YOU ina.... 


SOLA oan 


End OVER 60% OFF... 


the factory price of a l-input 
2,000 VA unitl And here’s an- 
other bonus! This Alr Forces 
2,000 VA overstock, Sola Cat. 


No. 30768, has 4 inputs! 90-125 
uctuating | ie: 3? 
isolated secondary is constant 115.0 


Vv. + 1% from no-load to full-load 
of 17.4 amp. So, if you choose, use It as a 220,115 V. 


Line step-down. And slash $147.50 off the factory 1!-input 
pricel 
Brand new in original wood box. 4 cu. 50 
ft. Ship. wt. 254 ibs. F.0.B. Pasco, 
Wash. Only . 
0 ta ge (EXPORTERS: Note choice of 50 cycles.) 


THE M. R. COMPANY 


P O. Box 1220-B Beverly Hills, Calif. 


BWARBWBAAAR ABA BDABABABALAELEALABAS 


| hehebebebebbahe heheheh tah bd 
CIEE MEET 


“PACKAGED” RESISTORS 


Buy your odd-size resistors 


Exceptional offer — 
. > D he ‘‘package."’ 
40.000 BALL BEARINGS =s BOP ee. 


+ Half, one & two-watts-—6% 
brand new ‘ 10% 7 


9! Write to 
SKF Rigid Type EL4—4 mm. int.—-13 mm, ext ‘ GOULD GREEN 


5 mm. thick one range of balls—net price: 252 Greenwich St New York 7, N. Y 
Belg. francs 10.- or $. 0,20. 


Type 126—6 mm. int.—19 mm. ext.—6 mm 


7 two ranges of balls—rotule rolling net ART-13 APR-4 BC-610-E 


Setg. Srancs 7.50 oF §. 6,98 BC-348, BC-312, BC-342, TCS-12, BC-221, 
F.0.B. Antwerp, export packing included ARC-I, Dumont #24) Scope DY-17, Tele- 
type, Boehme Keyers 


SOCIETE INDUSTRIELLE ALFA Soc. Anon. ALLTRONICS, Box 19, Boston 1, Mass 


80, rue de la Senne, Brussels (Belgium) Richmond 2-0048 


TTR AAY e ae P UY 


TUBES INSULATED CARBON RESISTOR KITS 
6AQS 8A5 ee 25¢ 100 Pieces/ In Plastic Kag--All Tolerances 85 are 
Se ‘ i2¢ oo we 10 are 1 watt are $1.45 


WITH BOCKERT 75¢ 


INSULATED CARBON RESISTORS TERMINAL STRIPS—ALL SIZES—$7.00 per M 
“% Wait $10.00 per M « | Watt..$15.00 per M| KIT OF 50 STRIPS—10 SIZES 4Se 
2 Wa $25.00 per M ¢ Minimum 250 of a number 


Condensers--20/20 mfd, 350 V. F.P. (Ph n) 1% 
Ceramic Condenser $20.00 per M. All Sizes = ee , 


And Many Other Items 
We Also Purchase Your Surplus Inventory 3 iz a V | i | O | r | N C . 


254 Greenwich $t., N.Y. 7, N.Y. BA 7-6063 
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For: 
Tests Sets 
Airborne Electronics 
Radar 
Navigation Aids 
Parts—Meters—Tubes 


Ask for: 


NEW CATALOG NO. 114 
Lists latest inventory of aircroft, 
industrial and military electronics Jj 
equipment t 


“VARIAC” i 


(Mfg. by American 
Transformer Co.) 


100 amp. 110 V. or 220 
VAC. 60 cycle input. Out- 
put variable from 0 to 
130 V. or O to 240 V 


Special $99. 50 ; 
ARROW SALES, inc. | 


P. O. Box 3007-E, North Hollywood, i 
Cal. 


Phones: STanley 7-0406 


Brand new. 


POplar 5-1810 


4 Telegraph Address: WUX, No. Hollywood 3 


Cable Address: ARROWSALES, 


North Hollywood 


RECTIFIERS? 


35.00 
1.50 
20.00 
1.00 
4.95 


KC4 . 
5R4GY 
WL681/686 
816. 
8008 . 


Rectify Any Problem Thru 
PAGE ELECTRONICS 


I 


there is anything 


you want... 


that other readers 
of this paper 
can supply 


or— 
something 
you don't want 


that other readers 
can use, 
advertise it in the 


SEARCHLIGHT 
SECTION 


ELECTRONICS — January, 1956 


SEARCHLIGHT SECTION 


THE LARGEST STOCK OF RELAYS IN THE WORLD! 


WESTON Type 705 SENSITROL 


Stationary contact is a 

small powerful permanent 

magnet and movable con- 

tact is iron “rider” 

mounted on pointer which 

travels over relay scale. 

Operating torque moves 

pointer into magnetic held 

of stationary contact 

which draws movable 

contact and holds it firmly. Contacts re- 

main closed until reset. Will operate directly 

from a photocell or a group of thermocouples. 
Net weight 14 oz. 

Double contact with Solenoid Reset; Sensi 

tivity 7.5 Microamps; Reset coil 6-24 VD( 

or 24 VAC; Makes contact on increasing ot 

decreasing values; Contacts; “Twintacts”, 

Capacity 100 ma at 110 volts; Nickel 

plated, Brass cover; Weston Model 705 

Type 6 #R560 18.75; 10 for 170.00 

Same as #R560 but with glass face; 

Weston Model 705 Type 6 #R561 19.75 

10 for 180.00 

Single contact (Normally Open), 

Reset; Sensitivity 

coil; 6 24 V BI 


“Twintac t 2 


Solenoid 
10 Microamperes; Reset 
or 24 V AC; Contact; 
capacity 100 ma at 110 volts; 
Glass Face; Weston Model 705 Type 4 
#R523 17.75 10 for 160.00 
Same as #R523 with Brass Cover Westor 
Model 705 Type 4 #R523N 16.75 
10 for 150.00 


STEPPING 


SWITCHES 

Mid. by Western Electric 
Minor Switch 10° steps 
and off Contacts t's 
R960, 975, 976 Geld 
plated brass; Bridging 
Wiper : Net Wt. | lb Lots 

Each of 10 


Vbc. 0.50 8.00 

ftos6VDC.10.50 9.00 
#976; Single Level is 60 VDC.11.50 10,00 
#ROY77; Two Level 6t VDC.11.50 10.00 
#R978; Two Leve 1 6 VDC.12.50 11.00 
2#ROT9; Two Level; 48 t 106 VDC.13.50 12.00 


oe Switch | 


Weight 2 i 2 o2 
180° Wipers; Step in One 


SS6 Mfd by bam 
Electric Co. 2 step; 
5 levels; hades 
Wipers; Contacts; 
Gold plated brass 
Break-Make; Net 
“Homing” Type; 
Direction 
#RI26; 
# RIBO ; 
HRIBI ; 


6 to 12 VDC 
24 to 36 VDC 
48 to & VD< 


13.75 11.50 
14.75 12.50 
15.75 13.50 


44 ns 
Contacts »vold 
| Brewk 


$87 Mfd. by Western Electric Co 
Bridging Wipe rs 
plated brass; Interrupter Switch ; 
Make; Net Weight | lb. 14 oz 
“Homing” Type; 360° Wipers; 


Direction 


2 Levels; 


Step in One 


Lots 
Each of 10 


6 to 12 VDC 13.75 11.50 
#RIB2; 24 to 36 VDC 14.75 12.50 
#RIB3; 48 to 60 VDC 15.75 13.50 


SEND FOR LATEST CIRCULAR, TERMS 
. Days; All Othe ik ttance rd 


#R9I27 ;s 


GENC Ok, N. ¥. 


IMMEDIATE DELIVERY | 
PRODUCTION QUANTITIES 


AUTOMATIC ELECTRIC TYPE 13 “Hom 
ing” type; 25 posi 
hon; 180° 
mainder 


| break 


Step in one direction; 


wipers, one bridging and re 


non-bridging; Interrupter switch 


DCV 

Our # Nom Max 
886 6 12 
900 24 36 
887 48 56 
888 6 12 
889 24 3%6 
890 48 56 RB38 18.75 
CLARE TYPE 20 “Homing” type; Step in 
20 position ; 180 
and remainder non-bridging ; 
Interrupter Switch: | break. #R891; 24 
36VDC ; 3 levels; Clare #SD19. .12.95 each 


WESTERN ELECTRIC MERCURY CONTACT 
Pressure Sealed; Octal Plug Base 
D171584; (Equivalent to 275B); 
SPDT: | coil of 4500 ohms plus 
24V Heater. Operating current; 8.0 
ma, release current: 
all length: 3!4”, overall diameter: 
1-3/16” #RI021 $6.95 ea. 

10 for 65.00 100 for 625.00 
D168479; (Equivalent to 275C) ; SPDT; 2 
3300 and 700 ohms. Operating cur 
rent: Windings in series 6.6 ma, release: 
5.2; #1022 8.95 ea. 

10 for 82.50 100 for 750.00 


SIGMA SENSITIVE 
SIGMA 4F8000S ; 
SPDT (IC); 
#RA4A25 
3 for 10.00 
SIGMA 5FI6000S; 0.5 ma; 
16000 ohm; #R627 
10 for 50.00 


Auto — Price 
Elee # Ea 

RG26 16.75 
RA92 16.75 
RA9S 16.75 
RB31 18.75 
RB36 18.75 


Levels 


one direc tion ; wipers, 


one bridging 


5.2 ma, Over 


coils: 


| ma; 
8000 ohm ; 
3.95 ea. 
10 for 30.00 
SPDT (IC); 
5.95 ea. 

100 for 450,00 


HERMETICALLY SEALED 

ALLIED SMHX.-1; 24 

VDC; 6PDT(6C); 10 

Amp contacts; 230 ohm; 

Solder lug header ; #271 

6.50 ea 

ALLIED SKHXCC; 24 VDC; DPDT(2C) 425 
ohm; Solder lug header; #RB&5. $4.95 ea. 
ALLIED SKHXCCCC; 24VDC; 4PDT(4C) ; 
425 ohm Solder lug header ; # RAS 5.50 ea. 


A-C RELAYS 
GUARDIAN SNAP-ACTION: SPST ; 


430 Amp 
115V, 50-60 eye; 


#HRIOZS $1.95 
ea. 


#RIO24 $2.50 ea 


contacts 


10 for 18.00 220V A 
10 for 22.50 


ALLIED POI2ZA115: 
60 cyce; 4PDT; 10 
contacts; #RI025 
10 for 40.00 
GUARDIAN 150 
cye; SPDT, 3 Amp contacts ; #RIOZ9 1.50 
10 for 12.50 100 for 110.00 


24 VOLT TRANSFORMER; 1.5 
Amp; Pri; 115V; 50-60 eye; 
Double shielded ; Net wt I! 2? 
lb; #1120 1.50 ea. 
10 for 13.00 100 for 100.00 


ces FO... Our Plant. Hated Fi: Net 
nder $10.00 Remittance with Order 


Keturned) 


115V, 50 
Amp con 
4.50 ea. 
100 for 350.00 
115V, 50-60 


Cable address; UNI- 





SEARCHLIGHT SECTION 


HI-Fi HDQTS 


COMPLETE LINE OF HI-FI 
Speakers, Tuners, Amplifiers, 
Record Changers & Components, 
GET OUR PRICE 8-4-U-BUY 
NEW G.E. PHONO CARTRIDGES 
Original Boxed, $, $, $, Back Gtd 
BR SHE 2244 08, 


RPROAIA Bincie ® 


Reple’ment Needies “TETRAD” 
Diamond) 


210A Duel (6) 00) & 003 GF 


Bre ii wal (43) 001 & 008 ¥ 
a 


J 
ia Busi is, ‘aan 00% 


ia sf re 4 on fis 
Beet = Bb ee Bs 
tse toe 


artridge fh 


sea a) 
600) 


New Collaro RC-54 Changer 
with Hi-Fi Crystal Pickup $39.75 


“TAB” 


yi ve 


HI-Fl SPEAKERS 
2 wires seeded tor 
nee Vomgue rt 
ry T weeter 
M ode) Prkco sid. ss 
T weeter 134 


wera! | wilt 
Fi 
cH 


oe Model eo 
Hi-Fi RECORDING TAPE 
Finest, $ $, Back Gtd 
Gek totes hone Tene daw 


Quality Com 
trolled Pinetic Baer Gd 
opetant Output 
re 


Viea. 7 
0-16KC pe it 


+ 


“TAB” 
12/$18; 


WRITE FOR OUR NEW 
BONUS HI-Fi GRAM 


te rime tears 


ay. & 16 si. 
Briers # cn sea * sive 
10, 16, 80, 36 rit 


wiv ot 
Aset’d One Each Tw yees @ $9 

TRANSFORMERS 

240020 


115V 60 CYC INPUT 
[MMA A, BAV/OA. 2OV/1 7% 

v, he 
1800 pilin 


ope Repimnat 
x 1 
NpDGSs 


K2.6V/2A 
TWO ate? 
TTEVCT/200MA, V/s 
fe THORDAR ON 


rf fer $24 170 
NVIN IMSLD inele 


PARE its. 6V/2A ase 


SA i246 
Sap nt ‘ $4.46; 2 tor $8.00 


W 


PRECISION RESISTORS 
1 Accuracy Gtd 
No Mfg Choice... 
We Ship Types in Stk 
Sonn 
60000 
61000 


116 )0=— 940 i0a4 7420 

42 26 960 7600 

7 a7¢ 2000 7717 
oa 300 2080 7900 

" 920 2160 #000 632000 

ao0 aie7 66000 

3660 ais 56000 

360 2200 67066 

426 2260 60000 

420 3400 61430 

62000 

64000 

68000 

70000 


=p 


v8 


fies 


270000 
276000 
394000 
400000 
314000 
416000 
$2600y 
930004 
360005 
860005 
476009 
$8000, 
890005 
400006 
89000 4.000; 
$2000 42500, 


4000 43000, 
5000 
8000 


45000; 

90000 
91000 
93000 
95000 
100000 
110000 
120000 
130000 
136000 
146000 
150000 
160000 
169000 
175000 
160000 
190000 
200000 
206000 
216000 
220000 
926000 
229000 
930000 
240000 


e770 
gioo 
9000 
10000 
10600 
11000 
11600 
12000 
12600 
13000 
14000 
14400 
16000 
16000 
146400 
19000 
iseoo 
20000 
21600 
23000 
24000 
34000 
26000 
36000 
27000 
28000 
29000 
20000 
30000 
41000 
42000 
33000 
35000 
sA000 
6600 87000 
68600 se000 


MEGOHMS 
18 96 
4 n 


@~~eeeew-—oce 


470 2400 
600 2600 


640 sees 
640 a7 
660 2860 
Ht «900 
coe 8000 
620 $200 
760 $300 
00 oaa3 
bi 3600 
bo 9600 
vio a7a0o 
ei7 a760 
e7e 5000 
1000 4000 
hose 4220 
1100 4300 
1110 4440 
1200 4600 
1236 4700 
1260 
1800 


4900 
6000 
1408 
1800 


6100 
6600 

poe 

1600 


6730 
6770 
1640 
1Boo 


6000 
50 


6100 
6200 
ley? 
1¥00 


6400 
1006 


ee eo~eeweo 


60000" 
61000" 


o 
-ce 


660000 
670000 
676000 
600000 
660000 
680000 
690000 
700000 
760000 
800000 
813000 

20000 

50000 
900000 
#10000 
930000 
9560000 


a 
8 


5 
6 b ” 
Special 

10 of One Value 
100 of One Value 
10 Assorted Values 


Write for Complete Listing 


410 


NEW “TABTRON” SELENIUM RECTIFIERS 
ENGINEERED for INDUSTRY 


wan ee e~erenre dt 
33 SasssSa 


ene 


“Technical Apparatus Bullders’’ mfgrs. 
amp up © and above 


NEMA” 


From 


single 


DISCOUNT TO INDUSTRIALS, 


one 
or 4 


> 
see 


arene 


NEV Re Ooen 


phase 


Power Heetifiers to your specs 
1000 amps, convection or fan cooled, 
& JAN. Specs Write for catalog 


= 
as 
“ne 
wen 
© 
<< 
> 


“o> 
a~ro~ 


MeO eEeenne 


a 
Se eweveceseon 


SeEwOeeanwnere 


ae 
~ 
ee 


SELENIUM IS WORTH $ $ $ 
RETURN YOUR OLD DUD RECTIFIER—-DEDUCT 5% FROM PRICE 


Heavy Duty Battery “Fast” 
Charger Rectifier 
14-0-18V(CT) 100 Amp Feo Cooled 
Rep’ mt 6V 


, $12,008 
Ven Cooled for 12V/ 


60A end 6V/100A 


Al 


Medel CHIE 
New Variable 0 to 6 & 12 
Volt/12 Amp 


OC POWER SUPPLY 
Eliiminater Charger 


Cooled 


pasory 


a7 or eny OC 


RZ ? Bele 


‘ 


De 
to 


Booster a Vay 
1 


Alveratt 


nium Meetifi 
ad for € 
0 Amp i 


leeds New Model 


New! Quality VOLTAGE 
REGULATOR 
$ $ Popularly a $$ 


et 


6 or 12V DC 
Full 


Line Vefiese 


Auto 
4 of 


tieally operated 


ith eat 


or 


uit, needs no adjustment 
from 190 to 800 Watt 


Fr 116y 
“TAs 
& 6ix A 


oot 


m cooomr 
tah 1000mF OD iby 


ut i 


Tabac 1 £° 


FILTER open 
Se 


repo it! PROUSLE 


Univerest 
90-126V/ 


coun 


50; 10/55 


2 ter $7 


230 to 115V Autoformers 


For 2209 


DC Power 


Wave 


6009 


Pioso/so 
A07T6/76W.+ 


vee be 


Keetifiestion 


ly 
4 


’ 


6000M FD Condenser Filter 


f 


7 MEG 


te 
G0ey 


“a 


operate I 
Output 64 


ame) 


aput 
or 


Seamp/i% Ripple 


‘TA 


“Ff wew york 
DISTRIBUTOR 


laput 
? 


With 


Te 110 
Cord, 


POCKET AC-DC 
Multitester 


“TA 


27¢ 


Hi-aeeursey 
1000 Obme per 


e, 


CC Vel 
ICMA 
10 


vt 


te 0. 6 
0,1 


100K 


HI-MEG HI-VOLT 
RESISTORS 


MEG 6W/10KY 


MVP 


Lowysi 


12 MEG 10W/10KY 


“7 


MEG “MYO 


"MVE 


MVP" 


16W,/ 
25W 
LOW, 


oOKV 
SsOoKV 
iokV.S 


Lote Fifty 20% Disc.) Lots 


NEW MINIATURE METER 
0-1 Milliamp 


Met 
Headabie | ng ik’? 


Better 


Rue 


Bakelite oa 
Reuad F 


mgm gepers 


AL 


precigon 


it 


40K V $2. 


‘ 


2 
eeale 
Well 


$7.75 ea 


vom 
AC & 
10009 
Ohme 
4hel 


uter Write tor Discounts 


ey 
20 divi 
damped 
Rear 
i 
Not 


SCHOOLS & COLLEGES 


High Current Power Supplies 


ONE YEAR GTO 
able 6-28V0C. Compl 
Ready to Ge 
jum Heetifier 
Variac Volt & 
Bwiter Terminsle & Fuse. Hvy 
Duty Steel Cabinet Std 1169/60 ey 
laput of 220V ¢ (4 phase) to order 
Centinucus 
atine 
0-28 WYDC at 6 Amp 
SAme 1% Pris! 
4 srbbein h ple 
6-28 VDC at 12 Amp 
12 Amp (i% Ripple 
i2 Ey 01% Ripple 
O-28 VDC at 34 Amp 
24 Amp 1% Pepe 
24 Amp 0.01% 
0-28 VDC at 50 A 
50 Amp (1% Ripple 
o-28 voe i“ 100 Amp 
100 Aub Ripple) 
& te 156 vb amp otely 
o, Ineludes F — Belenium 
Rectangular Volt & 
ut Deand for cont, servic 
or 116 of 280 VAC 1 ph 
76 to 186 WVDC 
5 Amp (1 Kipp 
13 te 146 V * at 


1G Amp 1% 
Pris to VouR specs 
te Youn ReQuinemenTs 


New Variable Voltage X-fmrs 
u 


on-oR- STACcO-uTC 
28a* $7 


PEN 


RN RN 
Sooocesn 


at ht dt at tt 
RRR RRR ERR 
See tee nnnan 
S<<<<<<cc<< 


soo 
700 
Built 


p< 
eeN 
> 32 
2s 
3 
> 


to 
eotifier 4 


ad out 

60 ey In 

Amp $ 
24 


Amp 


xe 
oe 


Rectifier Chokes 

¥/ 18 = 5 56,2 

yy Oo thats tee te 
(036 Obm 


Obm 
1 Obm 
$29.80, 2/888 


ainaae 


6001/1 Amp/0.) 

6002/2 nwt) J 
CR6001/6 Amp/0T 
CR6604/12 Amp/.0) 
CREO06/24 Amp/.004 


“TABTRAN” Recti 


See'd Volts (DUAL) 18-18- 


< 
=z 
3 
~ 


LAme! 
Amet 
Amp? 

12 Ame? 

4 Ame 


33255533 


tt tt ee: 
= 

fe 

zs 


*e- 


Write for Discounts and 


Rectifier Catalog PR156 


INFRARED SNOOPERSCOPE 


iN DARK TUB 


onverter 
simplified 


linia 
* seosisl 
3 90; 2/3760 
5 Cee itis Per Supply 
4 VOC/3IEMA. Using Dual Doubler 
mer tiflers Sockets, Kesistor 
Capacitors and Diag 116¥/600y Oper. $13.86 


PRECISION POTENTIOMETERS 


Tube & Date 


$100 or mere 20% ic eount 


PHOTOFLASH & STROBE LAMPS 
“TaAs" W-See 
. Replaces Max 
PA 104/FTU6 150 
Amalie 6804% 100 
200 
200 
200 
150 
260-4360 160 
50a 2000 
© VOLT FLASH 
7% 582 fete Listin 
evOoc/ss 


Each 


4 
1.47 


att see de 
$8) 2/55 
$12.80 


TUBES 


Ist Quality ke 


ares — Ginsu 
3 1.99 GLS727. 
1-96 $732 


xxxKxRX MME 


> 
+ 


NEWNNS SN HKD 
> 


Nene eee 
COxOCeee S>>> 
Rep ereon 


wey RNR 

ae Fe 

een NN 

ee aN 
~ 


~ 
- 
- 
2 


- 
= 
~~ 
~~ oe 


Se 
Suen wosee 


COORVAARRE KEREX 
= 
S 


SREP BHHENNNNNR NRNRRN 
RRNRN 
pane 


S pen» 


20 
8025A 
9001 
9002 
900) 


~ = 


© 
- 
Ce NNEHCOENE RHO On~e 


On~xc 
~~ 


a 
SeTTT 


wT 


IOO BOM OCCCe 
~~ 


SSS 232 


ona 
7 
33333 


9 

6.39 

Whelesele to Dealers, Stock 

Markets, Xporters & Tube Brokers! 
GET OUR PRICE B4 U BUY!!! 


SPECIAL BUYS 


Row mat ture Diehi FM meteor 
21 RPM 10,000, 

lent mtr for fan coo 
$10— Dieht mintature 
n $3.50; 4/312 
enemitter Bimiler 
part #672440 con 
actuating Pree) 
cost over 


461648 mfg. for Sperry 
twin Altimeter Hellowe 
Potentiometers Temp Comp 
TAG’ Special $20 6 
Same except Sperry & 
actuated resi’ 
Beourns Mi 
2000 Ohme 
Fenweal TF 
17111 Precision 
Air Contr 


luid one 
t F/10A/ , 
: $4.) 2/87 

Feirchiid Type 736 Five Gang Precision Potes 
tle meter : ynite 10,000 Oh@ oy 24 os oka 
on with 2 tape acey *0.6% 3.5 atte, 8 HX 
wig Reg $100— TAR’ Special $8 @; 4/825 


WRITE FOR BARGAIN FLYER 
$ $ Real Money Savers $ $ 


“ inducter—0.5 Hy, Hi « 
Pad sere ° Onty $4.48) 6 ter 3 


Line 1 owed 
Detay Line 
Re 


2 only ons 


or 


+400° 


Milen | a 
EB8Cc $2200/0 
Vacuum 

/DPDT/i8-2? 


De 
2 o vaue ti 23; 
= Positioner, Harber 
rived DC rele 
rent sense. 50V 


10/510 
Colmes 
Doble 


$ 
iva Diode 1N200 |. $1.45; 10/518 
x a. @ 25: 


« $8 
Sine-Cosine Linear Sawtecth OC Pr 
Line Petentiometer, 100 Ohms, ¢H6151 
nee, sice 
** TAB" Specialhuy @ 


6 fer $6 
Selenium 


“45 ma, 
Special © Me: 10/33.49 


Money Back Guarantee 
Cost of Mdsa. Only) 
Min. Order FOB 
. ¥. C. Add shoe 
arges of for COD 
| Dep. Prices Sub- 
t to Change Witheut 
otice 
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Ace Electronic Associates ‘ eee Bs Burlington Instrument 
Ace Engineering & Machine Co., Burnell & Co., Ine 
Acme Electric Corp oé Bussmann Mfg. Co 


Admiral Corporation 


Advance Electric & Relay Co 35 a 

. 7» 

Aeronautical Communications Equip 
ment, Inc. 5 e 


Ainslie Corp. 


33° ‘ 
lee : Tre forme . 
Airborne Instruments Laboratory, Ine 25% aledonia Electronics & Transformer P 
Corp. : ¢ 
Aircraft-Marine Products, Ine 231, 25 1 


ambridge Thermicnic Corp 


Air Marine Motors, In« 5 . 
amloc Fastener Corp 


Airpax Products Co 

" entralab, a Division of Globe-Union, Ine 
Allegheny Ludlum Steel Corp 

' erf & Co., Art 
Allen-Bradley Co. 7 
hicago Standard Transformer Corp 

Allied Radio Co re ) > . . 
é bicage Telephone Supely Cove Precision, rotary, electro-mechanical 


Alpha Metals, In« 


inch Mfg. Corp ’ switching unit with precious metal 


American Electronic Mfg., Inc 
S larostat Mfg. Co., Inc 22 contacts for long life, low noise, trouble- 

American Lava Corporation : . . 
leveland Container Co =i free operation. Contact « leaning device 


American Phenolic Corp 


= litten Precision Products Co., Inc extends life, permits low level switching 
American Television & Radlo Co 


ohn Corp., Sigmund 


Amperex Electronic Corp in some applications. Multi-pole units 


ollectron Corp. 


Ampex Corporation 23: : with any number of contacts can be 
olor Television, Ine 


Anaconda Wire & Cable Corp 2 g2t furnished. Switching can be “make 
olortone Electronics, tne ' 


Arnold EB ri ( 3 » » : : ” : . ' ae 
nole ngineering o omar Electric Company be fore bre ak or break be fore make! 


Associated Commodity Corp 
ommunication Accessories Company 


Astron Corporation 

ommunication Measurements Labora- 
Atlas Precision Products Co tory, Ine. 
Avien, Ine, 33 ommunication Products Co., Ine 


Avion, Division A C F Industries, Inc 3: omputer-Measurement Corp 


Axel Brothers, Inc., Electronics Div : ondenser Products, Div. of the New 
Haven Clock & Watch Co 


onsolidated Vacuum Corp 
ontinental Wire Corp 
ornell-Dubiller Eleetric Corp 
Ballantine Laboratories, tn« orning Glass Works 
Barry Controls, Incorporated , ornish Wire Company 
Bausch & Lomb Optical Co oto Coll Co., Ine 
Beaver Gear Works, Ine rane Packing Company 
Bell Telephone Laboratories rest Transformer Corp 


Bendix Aviation Corporation ross Co., H 
Ked Bank Div 
Seintilla Div 


Bentley Harris Mfg. Co 82 Motor driven model. DC 


governor-controiied constant speed 
Berkeley Div. Beckman Instruments Ye to 1800 rpm., of 


uble Corp. 


speed varies linearly w/ 
Bird & Co., Ine., RB. applied voltage. Other 

drives available. 
Bird Electronic Corp —— ‘51 


Biwax Corporation 
Daven Company rd Cover 


Black Light Cor f Americ: 
- = — = — DeJur-Amseco Corporation "08 


Billey Electric Company 
DeMornay Bonardl 186 


Boesch Mfg. Co., Ine 56 Dinlight Corporation nO 


Bomac Laboratories, tne Doelcam A Division of Minneapoli« 


eywell 
Bourns Laboratories 


Brew & Co.. Inc Richard D 2 Driver-Harris Company 27 Product of Electromechanical Division 


EAST ORANGE, NEW JERSEY 
British Electronic Sales Co., Ine Du Mont Laboratories, In« Alien BB 


for information write 
duPont de Nemours & Co, (Ine) ELI 


Brush Electronics Company OA Film Dept. ; ; G. Mm. GIANNINI & co. iNC, 
Burgess Battery Company ; Polychemicals Dept PASADENA 1, CALIFORNIA 
Want more Information? Use post card on last page 
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Kagle Signal Corp 


e « 
no ea ternative exists K Kastern Air Devices, Inc 


Eastern Industries, Inc 
Fisler Engineering Co., Inc 
Fitel-MeCullough, Ine. 
Elco Corporation 


Electrical Industries Div. of Amperex 
Fleetronic Corp. 


Electro Impulse Laboratory 


MIDGET WIRE-WOUND Mestre Motive Mfg. Oo, In 


Eleetro-Pulse, Ine 


VITREOUS RESISTORS Mcctwo-tinap Switeh ®@ Nts, Ce 


Electro Tee Corporation 
” Electronic Associates, Inc 
The summing network of our precision computer project required extremely stable 
resistors, mutually matched with identical dynamic retrace characteristics under wide Electronic Instrument Co., Ine, (EICO) 
ambient conditions. On request, selected prominent manufacturers of military quality 
resistors submitted samples for our test. We also tried British-made Paintons out of local 
stock and found them to be the only ones which had a!!l the desired characteristics in Engineering Co., The 
combination. They were in a class by themselves Now they are specified with approval in Epsco, Inc, 
many of our U. S. Government projects’ 


Emerson & Cuming Inc 


Prominent U.S. Electronics Contractor Erie Electronics Division Erie Resistor 
(name supplied upon request) Corp, . 


NOW! NEW! 100% hermetically Easex Wire Corp., KR-B-M Division 
sealed, fully insulated to 1000 
Volts RMS. 100% inspected. Valves 
to 150,000 ohms, temperature co 
efficient not exceeding .004%/°C 
even at the highest resistance 
values of the P300A Series. Paint 
ons are insulated to 1000 meg 
ohms DC resistance even at max 
imum working temperature. Meet 
operational characteristics of Mit 
“Oo R-26B. Painton resistors are read Fairchild Camera & Instrument Corp 
ily available in tne U.S.A All 
orders are handled by cable and 
air transportation when additional 


BRITISH ELECTRONIC SALES CO., INC. production from the English plant 


is required Farnsworth Electronics Company 


23-03 45th RD., LONG ISLAND CITY 1, WN. Y. SEND FOR FREE SAMPLES 
Telephone EXeter 2-6660 AND COMPLETE DATA Federal Telephone & Radio Co 





Falcon Electronics Corp 


Fanstee! Metallurgical Corp 


Filtron Company, Inc 
Fisher & Crome 

Five Star Co 

Ford Instrument Co 
Freed Transformer Co., Inc 


Frenchtown Porcelain Co 


MICROPHONE CABLES oxi hee 


Designed for low capacitance, high insulation resistance, low ot- G-V Controts Inc 


tenvation—in plastic or rubber insulation to stand severe service 
Gamewell Co. 


T-V LEAD-IN CABLES sone - . General Ceramics Corp 
—— General Dry Batteries Inc 
Furnished only in pure virgin oebpethetons to insure best elec- 


trical properties and long life under severe operating conditions General Blectrie Co 


Apparatus Dept 


T-V LEAD-IN CABLES — Electronics Dept. 


Tube Dept. 


Made hollow, of pure virgin polyethylene, for maximum efficiency General Radio Co 


in receiving Ultra High Frequency signals General Research & Supply Co 


INTERCOMMUNICATION =S— - os . Genisco, Inc 
CABLES — Giannini & Co., Inc., G. M 


These quality cables are made in various constructions, utilizing Good-all Electric Mig. Co 
plastic insulation for both conductors and jacket Green Instrument Co 


Gries Reproducer Corp 


SHIELDED Sn ne ee 
INTERCOMMUNICATION se 


When installation conditions dictate, shielded cables are recom- 
mended. Mode with internal or external shield—2 and 3 conductors 


AY ©NGINEERS FOR EW GU NeBERIBES 


“CORNISH WIRE COMPANY, INC. siialiablbenicxe 


Haydon Company, A. W 


50 Church Street New York 7, N.Y 


Haydon Manufacturing Co., Ine 
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Handy & Harman 
Haydu Brothers of New Jersey 
Heath Company 


Helland, A Div. of Minneapolis-Honey- 


well 


ee  gepevaatentntenentoecn | ' know-how” 


Hermetic Seal Products Co 

Hewlett-Packard Company 

Hudson Tool & Die Company, Ine 

Hughes Aircraft Co ‘ 

Hughes Research & Development Labor The United States Gasket Com- 
atortes 60 . - pany is the recognized leader in 

Hycon Eastern, Inc 236, 237 the fabrication and appiication of 

the ‘“‘Wonder Plastics’’, duPont 

TEFLON, Kellogg KEL-F and 

BAKELITE Fluorothene—lead- 

ership earned through many years 

of pioneering. 


Hycor Company, Ine 


Indiana Steel Products Company 
Industrial Development Committee of 

100, Lakeland Florida , Today, this company offers engi- 
Industrial Hardware Mfg. Co., Inc ; Bef / neering and manufacturing talent 
Industrial Test Equipment Co ts + : ° and facilities unmatched in the 
. industry to assist its customers in 
the profitable application of Flu- 
orocarbon Products for almost 
countless purposes. 


Infra Electronic Corp 

Institute of Radio Engineers 
International Business Machines 
International Nickel Co., Ine 
International Rectifier Corp 
Ippolito & Co., Inc., James : ¥ Ss To render this service, three highly 
” specialized laboratories are main- 
tained—electronic, chemical and 
physical—staffed by engineers 
who continue to produce most of 
the advanced ideas and practices 
in the application of these plastics 
«é a to commercial, A.E.C. and mili- 
Jones Div., Howard B., Cinch Mfg. Co Fe tary requirements. 


doy Manufacturing Co 


dennings Kadio Mfg. Corp 
Jet Propulsion Laboratory 


Johnson Company, FE. f 


Manufacture is Quality Con- 
trolled, utilizing the most modern 
facilities for rapid, low cost pro- 
duction. Many machines and 
equipment have been designed or 
Karp Metal Products Co converted by our own engineer- 
a ; ing department to the peculiar 
Kay Electric Co A ee ’ requirements of Fluorocarbon 
k Plastic Fabrication. 


Kahle Engineering Co 


Kaiser Metal Products Ine 


Kearfott Co., Ine 
Kellogg Co., M. W 
Kennedy & Co., D. 8 
Kepco Laboratories * Write for the twenty-page bro- 
oe £ y , * oF 
Kester Solder Co a ' chure ‘Inside U. 8S. G.”’ that sug- 
Kinney Mfg. Division, New York Air Brake “3 gests how this organization can fit 
Company 7 _ into your development and pro- 
Kleiner Metal Specialties, In« 2 1 duction program. 


Kolisman Instrument Corp 


Kurman Electric Co., Ine 5 Fluorocarbon Machining 


Kwikheat Manufacturing Co 


, 
1.M Electronics, Ine tar 
Laboratory for Electronics, Ine 2m ya 
Lambda Electronic Corp 


ec UNITED STATES GASKET CO. 


Land-Alir Ine 


Lapp Insulator Co., Inc CAMDEN 1, NEW JERSEY 
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LABORATORY 0" 


Lear Ine, 


- INSTRUMENTS. errr ite 


Lockheed Missile Systems Div 


Los Alamos Scientific Laboratory. 


PHASE DISPLAY EQUIPMENT 


The PDE-| displays the transfer function of any 
network, ampliher, or complete system as a simul 
taneous polar plot of phase and amplitude. Phase 
and amplitude distortion can be measured over the 4 a MacDonald Inc., Samuel K 


range of 100 ke to 10 me. The self-contained sweep Magnatran, Inc. 


is adjustable to 10 me, at a recurrence rate of Magnecraft Electric Co 


#0 cps. A built e marker generator provides mark Magnetic Amplifiers, Inc. 
ers at 100-ke and 500-ke intervals, for Z-axis modu 


lation of the display oscilloscope. The PDE-I is Magnetics, Inc. 


ideal for the study ol phase response about the sub . Malco Tool & Mfg. Co 


carrier frequency in color television receiver design. Mallory and Co., Ine., P. R......56, 120, 


NETWORK SYNTHESIZER AND UNIVERSAL FILTER Marconi Instruments, Lid, 


: Markem Machine Co 
The NS-1 permits rapid synthesis of any filter char 


acteristic over the entire video range, eliminating 
cut-and-try design procedures, The unit will syn Maxson Instruments, A Division of the 
thesize 10 terms of a Fourier series or 10 steps of Maxson Corp. 

any transient response function. Voltages are se- 
lected from a 5O-section delay line (.034 yw sec per 
section) and combined by means of 10 cathode Pi McGraw-Hill Book Co. 
lowers, each having an attenuator and polarity 
(algebraic sign) selector switch. Controls can be 
reset to repeat a desired network. Built-in regulated Metals & Controls Corp., General Plate 
power supply Div. 


Martin Company, Glenn L 


MeCoy Electronics Co. 


Measurements Corporation 


Microtran Division of Crest Laboratories, 
Ine, 


UI Ll C be f A ENGINEERING AND CONSTRUCTION COMPANY Midland Mfg. Co., Inc 


Millen Mfg. Co., Ine., James 
ESTABLISHED 1920 


127 STREET AND PERRY AVENUE CAMDEN 4, NEW JERSEY Mi'iivac Instrument Corp 


- bir Minneapolis-Honeywell Regulator Co., 
Industrial Div. 


Write for complete literature on these items. 


Missourl Division of Kesources & Devel 
opment 


Molded Fiberglass, Inc 


Eisler tipless stem patents have been extensively Moseley Co., F. L 
used by incandescent lamp and radio tube manu- 
facturers, Eisler patents are free and have been a 
source of protection to the radio tube and lamp Mullard Overseas Ltd 
industry. Why not consider your next machine an 
Eisler? Serving the Industry over 35 years. 

Send for Catalog 


al 


Muirhead & Co., Lid 


N Jd E Corporation 

National Moldite Co 

Natvar Corporation 

Neely Enterprises 

Newhope Corp. 

Ney Company, J. M 

Norden-Ketay Corp. 

New Hermes Engraving Machine Corp 
North Electric Co 


Nothelfer Winding Laboratories, Inc 


Offner Electronics, Inc 
Ohmite Manufacturing Co 


Oster Manufacturing Co., John 


CHAS. EISLER JR., PRES. 


EISLER ENGINEERING CO. ING. iiss aso wuetucte, tm 


751 So. 13th St. NEWARK 3, N. J. Seite Shedtnnsinen teen os 
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Permag Corporation 
Peter Partition Corp 
Phalo Plastics Corp 
Phaostron Instrument & Electric Co 


Phelps Dodge Copper Products Corp., Inca 
Mfg. Div 84, 85 


Phileo Corporation 43 
Phillips Control Corp 

Phillips Process Co., Inc 

Pix Manufacturing Co., Ine 

Polarad Electronics Corporation 

Polymer Corp. of Penna 


Polytechnic Research & Development Co 
Inc 


Potter & Brumfield Mfg. Co 
Potter Instrument Co,., Inc 
Precision Apparatus Co., Ine 
Precision Paper Tube Co 


Pye Lid 


Quaker City Gear Works, Inc 


R-B-M Division, Easex Wire Corp 186 
Radiation Inc 354 
Radio Cores, Ine 244 
Radio Corporation of America. 110, 4th Cover 
Radio Engineering Products 330 
Radio Frequency Laboratories, Inc 235 
Radio Materials Corp 225 
Radio Keceptor Co., Ine 10 


Rallway Express Agency, Alr Express 
Div 211 


Raytheon Mfg. Company 18, 19, 35 
Reeves Instrument Corp 


Remington Rand Univac Div. of Sperry 
Rand Corp 17, 48, 49 


Resinite Corp., Div. of Precision Paper 
Tube Co 


Resistance Products Co 
Revere Corporation of America 
Kex Kheostat Co 

Rome Cable Corp 


Rowe Engravers 


Saft Corporation of America 

Seintilla Div. of Bendix Aviation Corp 
Sierra Electronic Corporation 

Sigma Instruments, Ine 

Signal Engineering & Mig. Co 

Sola Electric Co 

Solartron Electronic Group Ltd 
Sorensen & Co., Ine 

Southern Electronics Corp 


Sprague Electric Co 
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the ONLY instrument in the field 
that offers ALL these features at 
NO 
EXTRA 


Atari, a 


Mea 


mm art 
tie 


the new aa TT 
Mea 


DS-6100-T 1 and 1s wane 
FREQUENCY-PERIOD eC 


e PRECISION ACCURACY 
electronic counter Arcata? tute sas 


A compact frequency- ul 
period counter designed for 
direct measurement of any ea Mailed 
mechanical, electrical or eee ' 
optical phenomena which SMALL SIZE 
can be converted toa Wire ar 
varying voltage. Read-out 
in direct digital form. 
Ideal for use by skilled or 
unskilled personnel, ° TOTALIZING COUNTERS 
Price $700.00. @® PRESET COUNTERS 
Write for complete @ DECADE TOTALIZERS 
catalog data TODAY! ae aR EERE anes de 


Representatives in all major arecs. 


COMPUTER-MEASUREMENT CORP. 


5457 Cleon Avenue, Dept. 78-A 
North Hollywood, Californiq 


IS YOUR 


BEST SOURCE 
for 


SOLDERING LUGS 
SOLDERLESS LUGS 
TERMINALS 


@ Specialized high production 
techniques afford lowest possible 
unit cost. 


® Precision tooling, rigid quality 
control assure tolerances to critical 


specifications 


® Ample stocks of over 1000 differ- 
ent parts permit prompt delivery 


® Malco specializes in a complete Request handy ref- 
line of small stampings for Radio - ; erence catalog con 
TV, electrical/electronic and auto- faining specifications 
motive industries on standard and cus 


tom-made lugs, termi 
Let Malco show you how you can save nals, corona ring: 


on production time and costs. Contact pins, contacts and 
us today. similar stampings 


TOOL and MANUFACTURING CO. 
4023 W.LAKEST., © CHICAGO 24, ILLINOIS 
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PRECISTON 


wwii E-300 


SINE-SQUARE WAVE 
SIGNAL GENERATOR 


(AUDIO-VIDEO RANGE) 


The Series E-300 provides sine 
and square wave signals of high 
accuracy and stability for direct- 
performance testing of: 


> High Fidelity Audio Amplifiers 
> TV Video Amplifiers 
> Carrier Current Systems, etc. 


GENERAL SPECIFICATIONS 


% Variable-Frequency Sine Wave Ranges: 
20 Cps, to 200 KC, in Four Bands, 


*& Variable Frequency Square Wave Ranges: 
20 Cps. thru 20,000 Cps. in Three Bands 


*® Four Fixed, High-Frequency Square Waves: 
for analysis of wide-band amplifiers 
8 to MC band width 
KC.—100 KC.—250 KC.~500 KC. steps. 
w%& Output Characteristics: 
Variable Frequency Ranges: 
-2000 ohms, 0-10 volts RMS, + 1 db. 
Accuracy: + 2% from 50 cycles to 200 KC. 
* 1 cycle from 20 cycles to 50 cycles. 
Distortion; Less than 1% from 20 cycles 
through 200 KC. 
20 KC Square Wave Rise Time: 
5 microseconds. 
Fixed High Frequency Square Waves: 
0.250 ohms, 0-5 volts P-P 
Rise Time: 05 microsecond 
Overshoot: Negligible 
& Tube Complement: 
1-5879, 1-6CL6, 1-6/6, 2-GAU6, 
1-6B17, 1-GAH6, 1-6X4 
we Separate Output Circuits: 
for the variable and fixed frequency ranges. 
*& Terminated, Low-Loss, High Frequency 
Coaxial Output Cable 
® External ‘Sync’ Terminal Post: 
for synchronizng scope to H.F. square wave, 
& Etched-Anodized Tuning Dial and Panel 
MODEL £-300 DELUKE (\!\ustrated); In bive-grey, 
hooded steel cabinet and 2-color brushed alumi 


num panel with contrasting knobs, 11) "13x6%” 
Complete with tubes, coaxial ovtput «cable and 


instruction manual Net Price: $180.00 


MODEL E-300 STANDARD: Standord black ripple 
finished cabinet with black aluminum panel, 10Vyx 
12x6”. Complete with ol! accessories, os above. 


Net Price: $175.00 


PRI d INION Apperatus Company, inc 


70.3) 84th Street, Glendale 277, Lt. | 
7 458 Broodwoy, New York 5 
Tee Pee ea Te TT 
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Kleetric Co 


Simpson 
Spencer Kennedy Laboratories, Ine 
Stackpole Carbon Co 

Staedtier Ine., J, & 

Star Porcelain Co 

Sterling Enginecring Co 

Sterling Transformer Corp 
Stevens Arnold Ine 
Stoddart Aircraft Radio Co., Inc e75, 3 


Stupakoff Ceramic & Mfg. Co. Div. of the 
Carborundum Company 00, & 


Murtevant Co., P, A 
Superior Tube Co 


Sylvania Electric Products, Inc 


Taylor Fibre Co 

Tech Laboratories, Inc 
lechnicraft Laboratories, ln« 
Fechnology Instrument Corp 
Tektronix, Ine 
Tel-Instrument Electronics Corp 
Transicoil Corporation 
lransradio, Lid 

Transitron Electronic Corp 
Trans-Sonics, Ine, 

Triplett Electrical Inet. Co 


Tung-Sol Electric, Ine 


nion Switch & Signal Div. of Weasting 
house Alr Brake Company 266, 267 
nited Electronics : ‘ 59 
nited States Gasket Co 41% 
nited Transformer Co . 2nd Cover 


niversal Winding Co ‘ 5 + Bae 


Varian Associates 
Varfiex Corp. 
Veeder-Root, Ine. 


Virginia Electric and Power Co 


Waldes Kohinoor, Ine 
Waterman Products Co,., Inc 
Waters Manufacturing, Ine 
Weckesser Co 

Welch Selentifve Co., W. M 
Welwyn International Ine 
Weneo Manufacturing Co 


Western Gear Corporation 


Westinghouse Electric Corp 
Weston Electrical Instrument Corp 
Westronics, Inc 

Whitney Blake Company 


Wickes Engineering and Construction Co. 


Woods Aircraft Supply 


Zophar Mills, Inc 
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electronics 
READER SERVICE SECTION 


A method that provides readers with a... 


“DIREGT-T0 -THE - MANUFACTURER” 


method of obtaining information on: 


1. Products advertised in this issue 


2. New Products and Literature covered in the 
editorial section of this issue 


This direct method prevents loss of time in remailing 
your request from publication to manufacturer, 


THESE POST CARDS ARE FOR YOUR 
and 
HERE IS WHAT YOU DO: 


1, Fill in with ink or typewriter your name, com- 
pany, address and title. 


2. Then fill in the name of the specific product and 
the page number on which it appears. 


3. Place a check mark in the box or boxes appli- 
cable to your needs. 


4. Tear out the postcard on the perforated lines and 
address it to the manufacturer(s) whose products 
you are interested in. Place a stamp in the box indi- 
cated and drop into the mail. 


THE MANUFACTURER WILL PROMPTLY 
SEE THAT YOU RECEIVE THE NECES- 
SARY PRODUCT DATA OR THAT HIS 
REPRESENTATIVE CALLS UPON YOU, 
WHICHEVER YOU DESIRE. 


If there is insufficient space on the postcard for 
describing your problem specifically. we suggest 
you write to the manufacturer, spelling out your 
requirements in detail. Be sure your filled in post- 
card accompanies your letter. 


THIS SERVICE IS A CONVENIENCE 
FOR THE READERS OF ELECTRONICS. 


-—<—-< 
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Please send me further information on 





(Product or Service) 





As described in ad on page of January 1956 Issue 


or, Check 
New Product ' concccce GD GURD « 
Literature (Name of Product or Literature) 


I want this information for my files elect tt Tas ; 


[_} Please contact me by telephone. Phone Number.............++s000+ 
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As described in ad on page of January 1956 Issue 


or, Check 
New Product | (den dudnapeekesounaea on Page 
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As described in ad on page of January 1956 Issue 
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Literature (Name of Product or Literature) 
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Company . 


Address 








Title os 
Please send me further information on 





(Product or Service) 











As described in ad on page 
Es ! rom of Product or eae o 
Qaaloue 
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an 


To the Readers 


of 


ACM TCT a 


A New Reader Service designed to pro- 


vide prompt response 


You, as a reader, may never have thought specifi- 
cally of the viewpoint of the advertisers whose 
informative and up-to-date product news reaches 
you through the advertising pages of ELEC- 
TRONICS. 


They are VITALLY interested in you and your 
needs. You and thousands like you constitute the 
market and without you they cannot continue to 
present their product story: indeed, they cannot 


remain in business. 


These manufacturers whose products and serv- 
ices are shown in this issue welcome your inquir- 


ies and your desire for more information. 


If your requirements are complicated and you 
require more space, we suggest that you write 
directly to the manufacturer, stating your prob- 
lem in detail and asking for specific information 
or assistance. Be sure to include the postcard with 
your detailed request in order that your inquiry 
be given prompt and expeditious attention. Make 
certain that you specify which PRODUCT you 
are interested in if more than one appears in the 


advertisement. 





electronics = 
READER SERVICE SECTION eoaeaaaetl 


A method that provides readers with a... [-mez rete 1] $s . sone 
Literature (Name of Product or Literature) 
“DIRECT-T0 -THE - MANUFACTURER” } I want this information for my files Pte Tes 


method of obtaining information on: ] | wish to see your representative 


1. Products advertised in this issue Please contact me by telephone. Phone Number 


2. New Products and Literature covered in the 
editorial section of this issue 


This direct method prevents loss of time in remailing 
your request from publication to manufacturer. Company . 


Address 


THESE POST CARDS ARE FOR YOUR ust Tite 


Name ... 


Please send me further information on 


and (Product or Service) 


As described in ad on page .. of January 1956 Issue 


HERE 1S WHAT YOU ODO: or, Check 
New Product | 
| Literature | ices of Product or Literature) 
1, Fill in with ink or typewriter your name, com- [ I want this Information for my files , 
pany, address and title. (_) I wish to see your representative electronics 
2. Then fill in the name of the specific product and () Please contact me by telephone. Phone Number 
the page number on which it appears. 


Name 


3. Place a check mark in the box or boxes applli- 
cable to your needs. Company . 


Address 
4. Tear out the postcard on the perforated lines and 


address it to the manufacturer(s) whose products 
you are interested in. Place a stamp in the box indi- 
cated and drop into the mail. 


Title 


Please send me further information on 


(Product or Service) 


As described in ad on page of January 1956 Issue 


—or, Check 
THE MANUFACTURER WILL PROMPTLY | New Product | | . sees . on Page 
Literature | (Name of Product or Literature) 
SEE THAT YOU RECE THE NECES. I want this information for my files 


SARY PRODUCT DATA OR THAT HIS 19 wenteekdadaiiiiiiemmmmald aa Oe) Les 
REPRESENTATIVE CALLS UPON YOU. [] Please contact me by telephone. Phone Number 
WHICHEVER YOU DESIRE. 


Name 


If there is insufficient space on the postcard for Company . 

describing your problem specifically. we suggest Address 

you write to the manufacturer, spelling out your Title 
requirements in detail. Be sure your filled in post- Please send me further information on 
card accompanies your letter. (Product or Service). 


As described In ad on page .. . of January 1956 Issue 


THIS SERVICE 1S A CONVENIENCE et 


FOR THE READERS OF ELECTRONICS. C) 1 want this information for my files 


() Please contact me by telephone. Phone Number........ 


() I wish to see your representative 
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For PRODUCTS | 
and SERVICES 


not specifically advertised 
or described in the issue 
of 


Electronics 


Consult your 


1955 -1956 


ELECTRONICS 
BUYERS’ GUIDE 


or 
Write to: 


Reader Service Department 
Electronics 
330 West 42nd Street 


New York 36, N. Y. 
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... and everything in between- 


With Over 3500 Standard Switches In The Daven Line 
From Which To Choose—and which in turn can be 
modified to provide countless additional switch com- 
binations—it’s easy to see why Daven is equipped to 
meet your most exacting switch requirements on 
short notice. 

Knee-Action Rotor Lowers Contact Resistance... Gives 
Longer, Trouble-Free Switch Life! Every Daven switch 
features the exclusive, patented Knee-Action rotor arm 
with two separate wiper blades, each individually 
spring-loaded—to insure extremely low and uniform 


contact resistance throughout the life of the switch. 


Write today 
for FREE 


catalog 


Daven’s special design renders these blades tamper- 
proof... they withstand rugged treatment in the field. 
secause of their self-wiping action, little or no servic- 
ing is required, 

Compact Design for Smaller-Size Components — With 
Daven’s space-saving design, up to 8 poles per deck 
can be supplied...a significant factor for maximum 
performance where depth and mounting space are at 
a premium. Daven switch sizes start at 1-3/8” diameter 
x 1-11/16” in depth. Solid silver alloy rotors, slip rings, 
and contacts are used exclusively. These switches meet 


all applicable military specifications 


rue ID) co. 526 West Mt. Pleasant Avenue 
Livingston, New Jersey 





NEW RCA FM-DETECTOR 
TUBE-AND-CIRCUIT 
FOR TV SOUND SYSTEMS... 


The new RCA-GDT6 Sharp-cutoff pentode and Detector Circuit, cal: your RCA Field Representa 
new FM-detector circuit make possible an improved tive. Or write RCA, Commercial Envineering 
TV-intercarrier sound system featuring excellent signal Section A19Q, Harrison, N. J 

sensitivity, AM rejection, and quieting actton—with 


a minimum of circuit Components Functioning as a 
HU mboldt 4900 


limiter, detector, and audio amplifier in this new 744 Broad Street 
3 Newark 1, N. ] 
circuit, the RCA-GDT6—a low-cost tube of con 
MIDWEST W Hitehall 4-2900 
ventional design—offers new cost economies to 
Suite 1181, Merchandise Mart Plaza 


TV-set manufacturers Chicago 54, Ill 
RAymond 43-8361 
6355 East Washington Blvd 


equivalent, RCA-3DT6, and the new RCA FM Los Angeles 22, Calif 


For data on the RCA-GDT6, its series-heater string 


RADIO CORPORATION of AMERICA 


TUBE DIVISION HARRISON, M4 





